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(54) STAMPER FOR FORMATION OF OPTICAL DISK SUBSTRATE AND ITS MANUFACTURING 
METHOD 

(57)Abstracfc 

PROBLEM TO BE SOLVED: To prevent roughening on the surface 
or side walls of land/groove tracks, protrusions at the groove ends 
and uneven distribution of the groove depth caused by the method 
of machining and manufacturing a stamper for a substrate having 
deep land and grooves by a conventional method of dry etching. 
SOLUTION: The stamper for the formation of an optical disk 
substrate is manufactured so that in the process of applying a 
resist 2 on a master disk 1 6, pattern-exposing the resist 2 and 
forming a guide groove by an etching method using the remaining 
resist 2 as a mask, a plurality of thin film layers 17, 18 made of 
different materials are preliminarily and successively formed on the 
master disk 16, and then the thin film layers are selectively and 
successively etched, thus guide grooves with decreased 
roughening on the track surface and side walls and flat and uniform 
groove depth are formed. 
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WM.<»9b ; r4 X a«j£SfflX * >/^SBi^So 
[ffl$fl2] ilJIB^K»±. W*V£-AX/<-y* 

>i'*ve-Ay->xbigs;fttM*v{b£Jix/w 

fT4?il*Si Xl±8ie^Wfcx-rX*S«JiKSfflX* 
/o [WsWtl 43 *attx*;l/*-&£ (Jo/ J.) OS 
MM 2 r.^rSCm-TSTSS (I) IC*V»T, fi*fx* 

(jo/ j.) = 3&L±<omxmT-n¥c?zm 

a. 

2 r a = J- 2 w n lln (J/I.) I — ( I ) 

[;fc*:L±iE5S; (I) U- *f-£-A<DX#-y bJg 
« [J (r) ] tttf^Xtf^T-jfiGlLfcTiBiS (II) 
20 [&2] 

j (r) = J 0 exp (-2r2/w 0 2) - (II) 

r : Is— *f— 1£— 2x«W>*^<9ES6 
wo : Xtfy F¥S (l/e*@) 
T'^b£ftSfc©fcU J.t±7* M^XMgJPfc31 

[M$8fl 5] HU^S^txX-y^V^K. 5^^^- 
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30 *;<lyji<<*Z/\£— i.x?f^ (S I BE) 
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[H^16] |uE^3 0»K«OX.y^V^»iS73 

&x>y ^ v^-ea&sifi*^ siaeco^x-r x^affiflRM 
fflx^v/^gBt^ffio 

[11^173 i5Sm3«»K»<Ox.y^>^i-i7x 

•y hX-y^>^ r t?feSS*^5S«E<0)t^Xi'S«fiK 
SfflX^V/^SBt73^, 
[11^18] WfB^l ©9MS«A 12 0jX{±C r 

4 ib^^w x ^affi^asx * ^sBg/sa;. 
2 03^e»^t5, mzvmmm&s i oift»6*o. ^3 

0)16^^ X i> fiKfiRSffl X ^ ^ AOS!it73jS o 
CW^2 0] auiSmi <0SM»«A l20sXl±C r 
203fr£fiKtK ^2<oafKSf±S iO2^C,fiK0, ^3 
©SMBliC rft^fiK5l«*^5f2«^)t^X^aS 

so m^mz 13 wiEJMStt^ss ia«. nmmit 



-2- 



3 

zv>*m.<m (s i oo v&zmjfim8mm<o% ; r'{ 

18-20 <0{Sjn^-^E«O^x 

h x *g«j£s#x * v/^sit^ffi. 

[R3&S23] A 1203. C nOsXtiC rfrZ&Z 
Sffij&S 18-20 ©Mftfr-JiiiE^OftT^ X 
[»:£JS2 4] A liOsXtiC ri03fr£j£5Jg3<0 

[|R«H 25] C r £, fiE5 Jg 3 <D^SS5r, Bffife-fe 

2 ofB^^^x^sffi^fflx^i/Aoiait^. 

[|f#^2 6] A liChXttC r2 03^P,^Ml £D 

^i 8~2 o©Mti*>— ^ietg©M£^x^a«^ffl 

X*V/«Dg!ii73l£o 

[B#3i 2 7 ] KJIBX * V/-Ui8t§f£»S)fe««Kg 
9 SS©^^ X * SffifiKSfflX * V/^„ 
[0 00 1] 
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C0003] xmsmmkWr& (usp6. 027. 825) 

5 C t IC «k £ MESi&gfcfi&fe^S^fe^&f*: tOit 
[0 00 4] ^vF^;P-^fBStt^^T. IK 
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9^taKWE««, < t *>mtm<D<&Mmm mm 
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9 v K^;i/-^StSffl©x^ v/^lS!itliDX73a*^^ 

[0 0 0 8] 01 3*5<fctf01 4«rMl,'>T, 7>K^ 

-^Sffiffl<ox^v/^§!iiiDX73« O&feflD fco^ 
TSiWrS. $-T> ^@3 50mm, rtg7 0mm, m 
Z 6 mmT% mWSA 1 n mJ^TH:»fS$tlfc-&fie5H 

40 m&\*-tttm?Zo ( i ) Gtmrni.®. 1 <o 

U^Xh2«rXtfVn-h-rS. 
V^-^^rtT^U^-^-rSo Uv ? XbcDMP«*52 
OOnmT&S. (2) igg4 5 8 n mOA r -Y 

5 &jmym>x-3b s. (f . h 9 » ^ e «y m 1 . 6 

50 8 /imfC^fiK?nS<t^fcU— tf-e-A^a^r^L 
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©^W-rt£M&£rA*U lxiO-'PaS 
T-gmbfc^. C H FstfXfcgALKJS&^VX-y 
^■V^fT*^. #XgKSl*6 seem. tfXffftl* 
0.3 Pa. RF«Wi3 0 0W, £B/W7X€JE1* 
-3 0 0 V, 1 0 0mmT$5. X-y^V 

y&siigfcssiEu ms©y^^at* (0dx.i*8 5n 

m) Jcg-rSSTX-y^-vy-rS. (5) #lc, 
f:iS^{k7k^7K«:il-&LfciiJgl?ffi^k:JlS87«:gL. 58 

wuisx^izmm-rzo m<*>. sa^yK^ 91*^ 

-^fcfcSo (6) m&KO&WICK ill 0 

^x/^-y^u^-rsccticto^ttfb-rso (7) se" 

»CN iS^ff*?. 1 U±N i«il«T*SSo (8) 

N i«irffi*8f^LTfr£, g,ffi7.fc»?Nia 
MAI IfcfMTSo (9) «U:<0«fc5tcLT, X*V 
/<1 CMffl^T, 7*WJV- (2 

P) SfcHlCfctJ. **7X»«*®tc^Vh\ 

[0 0 0 9] £fc, ttM¥6-2 5 8 5 1 O^^tc 

f$.&m&. ffiftSffi2 0 1 a*to5^S<oatg2 0 

1 £. %<OiSM2 0 1 aiCfSmZtircmi &<^LSg3<D 
2i§2 0 2 a~2 0 2 c**L. &2B&2 0 2 a — 
20 2ctt«aoS452^*l2 0 3, 2 0 4^» 
jfLfcfeOT&tK #2JiH2 0 2 a~2 0 2 cOBt^ 
®^#fcx-y^vyicJ;T3TRfc*-r3<r fclc^T. HE 
MZ 0 5 a t 2-3CSM2 0 5 b, 2 0 5 cfc^TTSia 

»f*?«E5S©efflf"e»si»2 o simtitetixf*. 

#2/iJg2 0 2 a~2 0 2 c^^t5 20©Sl2 0 
3, 204<9#Ml*. MxifA IzOsfcS i OzCi^ 
to*. 25SV1*. C riOit S i 02<Dffl-&to*©<t^ 
lc, lt$©i-yfym (MAtfCFO »C*fLT- 

i-yfy^SX (MittfCC 14) icMLTttSJSttV 

5. t¥oT, &2JSm2 0 2 a~2 0 2 c02^0SS 

2 0 3, 2 0 4<DfiEB£B$t£, <:*ie,<7DKJp#RfaaKiW 
WSttTloWf, Mgx-yf-y^ZDgfcfcl^T. tuE2 
OOX-y^V^X^rSESlCffl^SC^JCfcO, »2 0 
5©l£ii2 0 5a tt@S2 0 5 b, 20 5 c^n-^tl 
m^oai^h l~h 3tx-y^V^-r5<li:^T-#5 0 
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SOT, ESf^^ffl^SoSBtnX h*{£< "T* 
[0 0 10] 

[ooi i] s-r. * i owwjftteovT. hi 5fc<t 

#01 6%«l^TSiW-r5. 01 51*. 01 3<D (4) 
lc^L/"cR*SS'f^-VX-y^vy(OIg0«rlfc*:bfct> 
70 CD T'&5. 81815 1 0 Onm£S*.S<fc-3fc85?Si: 
fcSfc. 01 Slc^-T-t^lcx-y^vy^fT-pSlSttO 

1 6»C^-r«fc5k: ; e<0^»^SIlCX-y^>^n/j:gf 

2 P Sr^StffllSSfc <fc 0 WmtOM-r* t . »«<Q 9)\> 

—7m<DVsimc$gg8i>ik£.-fz> 0 cosseasi*. 150 

SP©¥»1t^b<a*tonS. #1C. JKM^E6«.ai73 

[0012] 2,1c, ■mzoymmmz-o^T. ai7*j; 

tf01 8«rfflVTSiBB-r5o — ®.mc, 

•y If^^lc^ttS 1/^7. h t53i©s*yt«8,»?ie^. 

^¥7 - 16 10 8 0*§£3ST?li, ZLtl*&m?2>rc 
i&lc. x«y^-V^X*jgSlcS*?L^Offi^Xffi, <g 
R F/^-Tl^X h 2 1 OXyfyyiJ, 

^ffl^Tfe, mwtit^mam&^tiM^tvr. x 

•y^^lCfcSb^XhtO^iiTb^^LTb*?. 
30 CDit-S-ti, S^tre.-^lx^XhO^tf^lceSbT^ 
— lcl±lxv?xh©^ilA^J:e.-r, 01 7 tc^-T«i; 5 »c 
Uv'XhtDHOl 4*'£CTLia. CKDHfiil 41*5 
ISS«1 «rx-y^v^-rs^tr^-OSS«#2n, » 
*Si«c5fflIMgP^m 5tS5. U^Xh^rfJ^bfc 
*^©Mffi71*, 01 Slc^-T.fc^lc, I^SIC^tll 5 
JfeSfeCTt^T, cnA^ffSt 5X^V/^Sp q p»«1c 

s^. itt, fiaEg^i6«.ffi7^^fr*^Jt^i*. 
[0013] ^tm, m3(o?$m£.iz-o^?mi-rz. % 

!C^fc1fgi¥7 - 16 10 8 O^^lcffi^OTaST* 
1±, CHFsjtfX^fflV^fcX'y^V^fT^-QTfeO. 
C<35x<y^V^T-li. 7-y^fli [-(CFi-CFi)n 

-] m&mMc£j&?z<, ^M*e>i*. b 

SO i?X h^S^SfSlStt'f ?» US^X h L 
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l*>u awes*?*!**; ss§©*i- 

£ , g£x XvV #%*x*:gp#T-j&a£ nTEItftfi 
COO 1 4] ^4©S3S^ik:ov^TSiWr5. - 

poison mmmtoMffiviz, ± 7 %a&<ostS!;* tr 
[0015] s^h:, g5od3MtLT, t&mv 

[0016] *^a, ±&vrcm&im<DmmzM®: 

[0 0 1 7] 

mzzmmrn (M&tim&z^vr^ritommm) 

ft. 

[0 0 18] -r*^^ #fS?»§«. J1S±IC7* hUv? 
S^X h*VX* LTlyfV^tCJ: t) jif-T FSt*^ 

c £ tc «fc *} Bufaav K»*}g«-r 5 c t ttftW. 

[0 0 19] 2 t,»c*^«. Mffi±t7* b L-^X h 
h fcVX i> III -y * £ D KWfcJBjfc-T 
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[0 0 2 0] SC.lC^sgWti, Me«tt&r2*k:£9a 
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[0 0 2 2] *%^og!ii^k:43V^T, 

hi-y^v^Srfr&oi: i»c<fctK 
MSO/^-Vtt 790*4 HP) KM&fcSI 

aiS-l3-njf<fct\ K^x-y^v^fcLTtt. 09* 
tfv KlSfS-r^VX-y^v^ (R I E) X/<y*x 
•y^V** (SE) j*, S^ttl'sJ-Vlf-AX'y^v^ 
(R I BE) }£, (S 

i be) 5£#©s^ttx<y^>^*^f?.nSo mc 
&.&&4*^x-v?-yy (r i e) 

?0 <0gl?^»*L<l±l 00nmlj(±, <fet>»SL<«l 
00nm~300n rnlStft 5 <fc ^ ^SSt^r^T * 

So 

[0 0 2 3] JMW^cii, ^-46SV^k:0M«)S*5^ 1 
«»Jl^i:^2^»K«^IlSS±tcjii^^«fiK|gLs Sff 

£g?3£x>y^V^U C«S75fttx>y^>^fc^l 

S^rttx-y^>^f;: < }:t)x«y^v^n^^», 
0 If > A 1 8 O j Xti C r 2 03 S tlS„ M 2 ©igfllB 
tLT»i, U^XMclt^S73ttx-y^^JcJ:?jx-y 

* % ^l^»KSfc^2<0SMM«-&H-H^tt, 

x^as±t?gfiR?nssstt«cDii»<fcf3Pv^ hic, 
a i <ommmicst^-t-mcm^!&m&& z . 

[0 0 2 4] *fc, m2C0»KMO±tC5^»::m2<D» 
* h l^-^X h^Wt bTSS?6^k:x >y * v 
c ©x -y ^ is?mcm 2 ©»J^I^>% < t fe Jg 3 ©S? 

^S^TXi't LTSS?WfcS/3l4x yf^U C(D 
S73ttx.y^>^fc» 1 Og^»^51S36giC>>i -y h 
x.y^v^-rs75rSfe»*Li,\ ^30®K® 

its m2<QBmmzmjs&*y<?i'yLrci&iCs vx^ 

) OsXaCrzOs (SU<ttCr) Jb^f^ns. 
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[002 5] A li03X«C riOjfr£f«3gn (DWB 
S i 02fr£/£5S2<9SM»<9K-7'< 

<3g^!rX§*BJ^5C£tf#£W/\, CHFj 
iJXK C F 4 tfXfciOxfcS^jXfcfi^S Ctfeft 
5. AI2O3. C ri 03XttC rfre.j£5^3<9»KM 
<0K-7^xy^:/^D&k:»±CC UffX^&JS^SC 

[0 0 2 63 cn£SSyi<Dj£®&i£i: LTl±, W*lf. 
^vtf-.k/'f X F3I«. ^vftftHX'*?*!*. -Y 

[0027] MM±.\mn<ows.z>msL(ommm 

S. 

[0028] — # % igfifca»sos*safBa*j*K 
tff*L<te : £<Dtfmttm (s io 2 ) n<om 

fmitm (S i Oj) tC^LTS^ttX«j;^>^ 

ff*cfck:J:t>, SfS«/^-v« Wto-HSt/MM' 

Kit) tiss*sa«-a-tifcfJ:v-«. 

[o o 2 9] *5^»c43vt«> cwkotemmmic^ 

<W6&?7* h l/i^X h^X* t LTX-y^^jSlCfc 

gft-r s c t \c <t — £<d h =7 >y t yd yf-tomamte 

[0 0 3 0] #3£fyffc:*5<^T, is&m±V>— Iftf 

S„ C<D W1f-tr-A<OXd<-y hjgtt [J (r) ] £ 
Ttf^X^T'jfiiH-TSi:^ (I) fc^-f<fc5fc*S. 

[003 1 ] 

[St 3] 

J <r) = j 0 e x p ( - 2 rVw 0 2 ) (I) 

r : U— 9 s — tf— A"W>a»5<Z>ffil8 
wo : X*-yhfg (1/e*© . 
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20 [0 0 3 4] fbTs -5 fc^*— vSftO&fc. 
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CHFstfXtt. S i OiSl±x^^>^-T5*V Ali 

03 JpJc*rLT»iRfStttf©&Tffij < S £ A, Hx -y * V 
^L*V% ^-CDX-y^V^^Jtti. AI1O3: SiO 
2= 1 : 2 0 — 3 0igan?&5. Lfc^oT, 0g*fcf, 

a i2 03^e.^5^K«o±^s i 02^e.fiKssK« 

Tfe, A l 203^t,figS»IS^^SfflLfc@PgT-xy^ 

vWiSfiWtcOi-rSo Ai 203^e,^c5^ 
Kiiiis x-yf y^ox h-y/^Itttti^S. ceo 
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* vx -y ^ v$T$tt h 7 -y * filtHWfgS^ 

yi-^yytt^ol»iit 5 c i ft 5<o 

JO [0036] Sfc, §IitLT^t%XyfV^jR 
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11 

it<om 3 <Dmmmmz&ifrcm&n. cn^x^tt 

[0 0 3 7]*^OX3iy;^II,>T, ^htfyv 
- (2P) SfcifJCfct), #^xa«^®fc:^Vh\ ^ 

^y/^-^&s-rs elicit), @nfc?txwx 

[0 0 3 8] &$ffli<DX*>/<^ 'Zl/bVfr— 
£ ^>P— ^(QM&gl* 1 0 0 n m~ 3 0 0 n mgg<9gS 

A, £4&JB*r*£n£-*-«£x A/3n, 2A/3n, 
5 A/6 n^faftfrfc-rtxff, 

[0039] ^vk, ^p-y/^— v^^-rs^-*- 
x*a«ic mm<Dizmm*&f&?tii£, mmmmm 

nn, m2, m3<vm&mtf i m.9im®zti, sgi©«i£ 

[0 0 4 0] USP6027825 2 9 0 4 9 6^ 

So 

[o o 4 1 ] 0914, mm&mtktiAtts.<oy(Mfmmm 

HT*S. 09 (a) 14, Wtt*CEfl^O«t3ttmfIf 
0T-feS„ Cffljg{*©BH4Jftt, fgl<9«81£fll 1 1, 
Sg2<0&eiJf 1 1 2, Sg3<E>«ftSl 1 3tfJI|S3fcWf2 

(cttttttl 1 5*^^StlTV>5 0 1 1 ettM&iUUl 
Oft**? K fcfll 1 1 8»41ESi«»0)feXd?y h 1 1 
61t*^5&»#|$jT-;fc5„ COlBM<9GflHI9a> 

[004 2] 09 (b) (4, ymmmm&±\cBi8.z 

^fcJ^SftT^SJfeXsKy b 1 1 6 1c <k Tigfl;± 
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72 

u %x# y h i i 6©^tciSJ[<ot:-i'*^5 < , c 
CTfiffiX sierra, ttftiUHra^OttttJIl 1 

[0 0 4 3] 09 (c) tt, (b) OiSS^fcm-r 

sar i <oats® 1 1 1 csai*)WHM[o i <o#*& 

S&fio 1 ©$Jffi#£5t, Affix £#3E-r5&/i<D«M 
1 1 5t^LT^3F 1 =3o/aX^fflt5„ CO*) 
70 F 1 14, «gX^7l/^-CD{gl^tl»g 1 1 5^i&? 

■a-si-pic^-rs. ^looittii i ii4, aestja 
f i icfc^rs^tcfiagi i sjtff&srrs. L*»u ft 

HX s«t 0^13 (0T-l4:&ffi!D ©SSgST-14, $7£ig#ig 
«tfTst»)fi< 4 «aSta[*«D^«:S3©JKttJil 
1 3 i:£gl*£-&LT^;5;rc:i{>lc, £3<0«fflBl 1 3* 
ojSMi i 5<ottSte»*SbfcffiHfc^i©«ttai i 

i4"D8Si i 5*,i^?nt^5, 

[0 0 4 4] «e&l&fcffl;£5£lC43l,->Tl4, 09 (a) 

20 tc^-r«»c. aatMi i 5*^f*:©{!fflxstcsst, ^ 
(*ia«*^2oaa[ft»i 1 2*0*3. 

Ts$T-±#L, l&l <D&&mi 1 1 £St3<9«tt«l 
W&M\ 1 l4><0«gl 1 51i, SStg^Sll 1 7T'^L 

ft»c, * »? adore < mmx-z.iix-mmo'hz &m 
[0045] u%.m<oyt7.tfv b 1 1 6<o-f^mM.\ 1 

Stfim&TZZ. KXtfvbl 1 6F«g(E>li!lcQlKttJil 

io ^aic^TaESi i 5*tsaxste*sfifc. jtxd? 

»M l 6 0T*fiatgi l 5^IBWU:^»b)t^*y 

hi 1 6F*iCDM^t:><0[Rl€^SteLT±T— TJlRltC 

JIB,, 09 (a) fcis-r«te % n£.m*§mm 

40 [0 0 4 6 ] 0 1 0 14, )tai^lBg^f*<O««l^*0>I^ 
■T5«i5W»fffi0-??fe5. <!©0fc:i3V-'Tt4, SWSffi 

(^■x^x^as) 1 2 4±»c, mn&mi 23,11 
©«tt®i 2 2, jg2©B&&ai 21, ^3©iantsi 

2 0, Hf#fl 1 9^WH^5KJ13nT^5. ^Wl 2 
5»4fB8SH^fcii)©^lf-AtDA**-rS73lRlT-*5 <> 
1 2 4 t LTlttfV h^F, ^m/i 

1 2 3fcLTt4S i 3 N4^ffifflt?€So Si 3 N4^fiK 

tt^/^-y^fcitJ^SOnm^figM-rS,, ?|€SK5, 
50 mtf, mi^DlHtt»l 2 2tUGdCoM30n 
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rru < g2<OM&M 1 2 1 e LTD y F eM* 1 0 nnu 
M3<0aH£Jl 1 2 OtLTT b F e C of%4 0 nmJd 
^STS. Gd. Dy. Tb, Fe, C 

ft^^Ili, ^y*Fn:/;*/V;/*gefc:<fcSa^*/S 
tS&*LTV-»S. «SJSl 1 9fcLTS UNA 

mzmmc son m»5„ 
[0047] &m&m<Dmj$.a. ±xmmm^&mcta 

3J:-5»cfifiU *3.U-ig*«. 01<O«ttJBl 2 2 
tf3 0 0t:CUu Sl2<D8«4Jil 2 ltf 70T:, SI3<0 

«ffiii 2 o^2 o or.gg£:&;5<fc-?fcg5£-rs„ c 

^7f=0.8 5/ira) »C0. 1 /j mHPgTlBSStT.fcli 
E%ISA = 6 8 0nm; NA = 0.5 5Olf©3^ 
-yF 0£X*-yH^l /tm) fc/Bt^T. «g&«*Stti 
7?SlC<t t) C/NJt = 4 0 d BTNS£"r3<I etf tiJ3fc 

[0048] ^Y j f)v--^wmc^x. mm&mz 

c e 5rflEtca 0 , «5KH9k: F -7 >y 7 tfwMs n«s® 

*<D8Mjgf$JElSt«. BlttJ*0*fHWJ: 9 t**^c 
tf»SL<, Aft^Klii. KttMO^ff-MJ* (80nm 
SSD fcjBilfc 1 0 0—30 0 nmg#&g.££&V\, 

[0 0 4 9] iraS-T, fiiSgPfc«tte^««b«:t^«fc3 

if & p.. S^»clS5S F^-y* «rffiB®»g8Ji&iaST s 

7.^y FW^tSUTlcgiRLT^mf, *f4^DX 
F— ?tfft£-f5iitt±fcv\> F-7-y?cQ#»r 

1.23, No. 2, 1 9 99, p7 6 4-7 69. 



(8) *Hfm 2 0 0 1 - 2 4 3 6 6 5 

[oosoiai ia, ytm%.mm&&<»-- m^tm. 

2 4±t. Sgl <081&ll 2 2, Sg2«D6&14Bl 2 1, 

^3©ate^i 2 otfMeijntS5fe©-e$5. 

Jte-Al 2 5©/VJW;£ftfr£jg^i3g&F^-yt7 8;£-7 

sss^-r s^»c»±. yfr—rmi* y v^ymou 

-f FiR£ & 9* y;^-^ F ^ «y ^^SB^-TSBIK: 
/o »i, ^>Fgp^F^-y*>^«>yjV FSi:*S. c© 
«fc-5K. ISg-rs^>FgBi:y;l/-^l£:^lcSgpr 
fcglc-rSe, F^>yi'75'lRl<OfeMSSS<OlRl±^W«lT26 

#lCf©ST*£S. Sfc^lAtf. #P>8¥9- 1 6 13 2 1 

^aj«as* i o o n mix±i: -rntfx f-* 

[005 1] 

[0052] <m&mi >@istf02i±. sastNitc 

[0053] Jtl2 0 0mm> |3 6mmT\ ^ 

1S?R a = 0. 5 nmUT\cmm^ntzii^7.WM\ 

6*mmL. -t^m^r^ en co^xwii e 

jc^ Ml ©SffiyW 17c LTA i z Ojr^^ — twwl' 

30 S.O. 0 2 P /SffiV— F 5 nm/m i n, KJP2 0 
nmtUfCo (2) ^2<0»K»1 8cLTS i 

02^*^-»C^KLfc. fiKHti-l'^-Vli-A^/^y^ 
j£lc«kt»ff*V\ ^fXBE0.02Pa, fiKIb-f6n 
m/mi n. ffi@l 4 0nmtUc„ M 1 <O^KB 1 7 

Rr;^2<Dse«i 8»±, -f*yt:-A^A-^ffi?ffl 

fcSKTSDx ^-CDKSfflfili* 1 7 0mm*T-±3 
%, T-rXi'ftjaiS^ 9 0 mmtt'l 2 %Ifi©^f4 
fecOT-fcofCo 

40 [00 54] (3) ^tO^Xlfil 6fflSEUir 

F *^T#->*S7 * F 1/->*X 
F2 (^MjSfkXIIttS!, SSTSMR-V9 5) *X 

tfi/a-Fu * y- v*-7yrtTyj^-> bft. 

lsi?XY2(OmBlZ&12 OOnmfcLft. (4) ^lc x 
1^83 5 1 nm£DA r'T^-VU— tf-^r^c-rS^-y 

— Stf> h7 -y ^ if -y ^-icTSrtL/co 3 «tj >y 
T'»©7tlf-i». 4«S7tSU, 5l±*S7tSPT-«So 
UttWlcti:. F^-yi7t!>y^l±l . 2 jtmcU mmk 
50 JC-7VF (SS^li-y^— ^) WO. 6/xmfc>gfiK 
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IS 

ftLfc. SJt#<O^XR«l 6<Dlart5gtt4 5 0 r p 
nu U-if-e-AXalf y hg2wotiO. MS 
2r.tiO.6jim, Jo/J. = 3J:L/ft. (5) =t<D 

wms. (Msafoftjimtm. s§nmd-w) tv* 

-^rtt^Xh^-i'Lft. *f£&£fl»lT*ti, ±10% 
tSP^SCfc^^^Co — 7j, X#y hg2wo?rl /i 

[0 0 5 5] (6) SiStt^sl-VX-y^V^ (R 

I E) atAO, S2«»K1T'65S i OijlSrg* 

lxio-'PaST-iMU CHFj#X£:&AU # 
XSSfi6 s c cm, #XE:frO. 3Pa, RFm^Jl 0 
OW^fTCfffco*:. X7fV^U-Hi2 0nm/ 
m i nigfiTfeofCo C H F3#X<QX. 
It A 1 jOs : S i Oz = 1 : 2 0 — 3 Og^&CDTv A 

[0 0 5 6] (7) #JC. S^ttx«y^>^cO^X 

5) fciSJJgL/-;:. (8) 7^Ayft?S«rffll,> 
T, SftfJLfcfgl ®*ffiMT-S5A it0ij|*9x9 h 
x-y^v^cfctJ^Lfc. ®^8»i^>KgI5, 9ti^ 

JSttX>y^V^«DX h •y/^SOW«Ktf-f-O^<0X h 
'V/^tOpJSStV^XS^rfT^ofc©-??, 6igB<£>jg£!lx 
•>^v^gp-^SlSft^^-vx.y^v^{c«}:S^S (Wis: 

Sil?Ra=0. 3nmOy;V-7Bj!ji»5tv 

[0 0 5 7] (9) tf^XJRttl 9*JJH^U * 

O^ffiteN ill 0*X*y*y V^-TSCttCfct)^ 
«fc*frftofc. (l o) jeicn iWHtfrSCfctei 
D> NillOilcNiiiflll^mft. (1 

1) N 1 «mg«9fj»U Jif^XMSl 9 J; 9 

N i 1 1 **»r*. (12) £4>t&R, iSffift 

*»ofi»ftjgtt*wrsx^v/^i 2t#5<:t<i^? 

ft. 

[0058] mtfomi(omtmis:fm*tizt!>z>£, u 

(i) fi£3fc&af®ift8S;*#l 0 0 nm*e^.S<k?^:gi 
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m&tt&ifctiK $mm 1 r-« a i 2 o 3 x h yvaztt 

isa Lfc c £ fc J: r> c n^^bft. 
(i i) Sa5S^T'«^-^9tO^®^SJi5ttl'^->'X 

T*a a 1 ? osx h y/im&su&t>f*i/x.y**9&tc 

1 6 0 n m^&Sgffi^iH^fc-tffc^&T'tt, y*— 
( i i i) 7 * h us?X h ©S^ft^^iSfcSS-r S C 

mmmtt<om&im#t*miic&z>wm2 ieo n 

m®aij!IS«*S*^*)-«*-fcJi^T»i, S/N8 

20 (iv) ra*tt^tt&o«*x y vsv-fta 
*ft. S«tMlTfWlbA:X5rV/«fcffl^T« X* hd? 

y-v- (2P) ^icAt), i377>w&Mm\c-iz.<DMm 

Onm, NA = 0. 5 5<0%?\v PT*A^H£«fr9 
fc. 7*b#'jT-(!)M*«1.5iLT, 
50 Iftg?;** A/3 t-T5<l BISh7ym© • 

^<0ti«ES?»^5^rA/3 n, 2A/3n, 51/6n© 

«r>-fti*» t -r fur nw^iMWfi e. n s . 

[0 0 5 9] <9mM2>®3RUm4it. *«S^!l2k: 
fel^S^v K^P— ^SIBSSffflWX^^^aBt^j* 
40 *wtaiHT*5. Hfp, 01St;2^«fi*gi5^fc 
ttK— 0RF^*-^x.Tl->5. *ft N Jj(T0Si^^ *SS 
Ml tS^SSiWttSlt^BS-rs. 

[0060] simwio (i) (2) tmmich 

T> *7XIffil 6^+^HJfe^L, (1) A li03fr& 
iSS^lOSSUll 7«JMIU (2) SiOj^Jj? 
5«20Siil8^ILyc:„ (3) C^2<0»I 
Ml 80±»C S ££fc:A l2O3^e»fi25m30»MJl2 
0 LT^-tlSISLfto COjgflBfcftttJff-l 

0SK^ 1 7 t|5l— "f ^fXffO. 0 2 P a. 
50 fiEKl^— h 5 nm/m i n. ©JP2 0 nmlcbft. 
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(10) 

17 

(4) &^X\ (3) tUtt&KLT, l-^X 

A 1 2 03 Zf&Zfg 3 <05¥BU1 2 0 tWftOT, U->* 
Xh2©MPti||fiSfi>Jl *t)t»SU:S<T-€5o ^CT- 
*Sae>| 2 T'tiv ^©KJPtt**) 1 OOnmilft. 
USSgflKD (4) ~ (5) tlfSKLT^ (5) -S£<9 
h^^i'e-xftTgftLv (6) l/^Xh^IilL, 

tfXh^-^fTfcofc,, #S&S0i|2<a (5) fc 
*5^Tfc x SaSCTl© (4) tllfil'O&i 2 ^ 0flAt3vJ>£ 
47^H (0.8/jm) *S1U Jo/J. = 3<D 10 

^T'STtfcfTft-pfccQ-p, +i o%s)fcs#ife>oi^ 
xt>wm2 T.<D&<tmn±5%&L?jicmx.zct&T' 

[0 06 1] (7) SHStfK (NMD -W) 

l\ A 1 iOj^5^3®SK12 O^x-)- hX-> 
^V^bT^bfcio fc*3. 3t®?£ (NMD - W) tt7 

30D^B2 0©@2 rpfDtfe.tiUi^X hS$g2 r.iO 

#-T3A l 2 03fr£j£5i?3<DSflS®2 0©ipg2 rp<0 

fcigTattx-y^vyLTtJ:^. t«Dl&&fc:«. SJE514 
^*VX>y^V^ffi<D^-V'>'^-F'3lcAm\ CC1 
if^x-yfyyA'XtLTffl^S. CC l4#Xti, A 

^L*^ LTctfoTx S i 02fre>fiK5^2£>^BSIi 50 
1 8A<X-y^vy<QXhy/Sg£LT®trr£. CtUC 
.SO. S i 02«£E*Stt'f*VX^vy-r£fc&<9 

[0062] (s) mye&ft\cm%-?zm3<omffla2 

0*Bfc£L*:^ SlSSflll© (6) fcHfilfcLT. CH 

1 tl^eiJC. A l2 03fr&/£53il<DSSK«l 7#X 
h-?;<itbTffiltS„ Lfrfc, *SS0lj2T*a, Jft2 
©SKJfi 8±^^->«li:S#-r5S3<o^fli^2 40 
0*>A l203fr£j*tK ^-oaWfrttxy^-V^ftfcV 
<JDT-x>>^vy©TX^i:bTt>®H6-r5. Lfctfo 

[0 0 6 3] (9) $Q,^X'. $mMl<D (7) fcfil^C 
LTSS b WLfc, (10) *^T. 
Uttifrfcffl^Tx ^VKSB±OA l2 03fr£/£5MI3£> 

jf^ii 2 o t . ifiv—ym^m Ltc a i 2 03 so 
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m\<OfflgM \ 7?->i-y hx-y*>yT*I^BflcRfc£L 
ft. HSSCT2t?i±, ilfi&flii fc^fiSk:, SSfix^fy 
**I$<DX h •y/SJIflDfiJfl!Rtf ; €-<0&<DX h -y/SJi©iiJl8 
tV>3XS«rfr*ofcWC. S^DSaSflx-y^vyglS^ 
SlSttl'^-vx-y^v^JcfcSSffi C8KJSS) ©sin 

c,^^3©s®S2ot>^bfc<or% asis-r^vx 

t>, 7>FE ^W7iifek:Ra = 0. 3 nmtCF 

[0 0 6 4] HfififflllO (9) ~ (1 0) tm 

«»CLT. (1 1) N ill OWf^y^U 

( 1 2) N iWMm 1 1 fcJ&SU (1 3) N i H«S 
1 l*Pi«U (14) C©6i, JSStftfrO&fffcJg 

[o 0 6 5] Sl&tfl 2 <Q:Rf^fca&*fc * 

fiaeduc^s (i) ~ (v) <Dtm\cjjaz.T, set 
(vo mmmivm&ic. z^nzvnmmx&zk 

(vii) 7* b^Xh<DBgJP5r«fc!3S<H5g"r&£i: 
£3=^HPjk:<fcSfflS£2 1 6 0 nm<y«Isfi«ffl*'B ; ii 

[0 0 6 6] <*SS0!]3>05St5@6tt. *fiS0y 3 »c 

^-rxg^-pfes. @ifi.i;2 fc^a*gi5^u: 

[0067] £-f, *SS«»Jl « (1) (2) £<®m\ch 
T> **5XJlffil 6*+«-^L, (DAl203ft>e, 
^$1<DS1117^U (2) S i 02*r£fiE 

5^2od^h»i 8%«Kbfc. o) c<om2<onm 

»18C5±lC, ^e,lCC r^C,^c5^3<03M®2 1 * 
«SBtbTia-lCfiEMLfc. jSKli'T^ve-AX^ 
y Zmz£X»fr%H<\ J?Xffi0.02Pa. ^IU-h 
5nm/min, ifZOnrntUc. (4) #t^T% 
*»ffill<0 (3) tIsieiltbT, U^h2%3-H 
fee rc?£L. «M0d3T'««SHi:bTC rft^^S^ 
3 <r>nmm 2 1 «r^ltfcOT% L^v'X h 2 cOKff ti^fifi 

0ai&tfsiK50ij2 ( t>j€.Mt»<T€s < , ^cxmmm 
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£?T*-3^&tt, A 1 2 O3 5 31 3 opium! 2 o 

frST'feS. C<DX-y^:/tya&Jtti:C r : S i Oj = 
1 : 50-1 OOgftTSS, £7c. C r tt^ttfeg. 

co 0 6 8] #tc, inas^i© (4) ~ (5) nmmz. 

UT, (5) -Jg<Dh7-y*kf-y*»CTSS)£U (6) 

5I8&0!I3<O (5) icfe^Tt, *fiS0Bl<O (4) 
<0-&#> 0O*.tf/Jv£fcX3* V (0. 8/tm) 
U Jo/J. = 3<D^#1?S)t«r?T*ofcCDT, +10 
%S)feStffcf£>0(,->Tfc»<l@2 r.£>g{tStt±5%W 

[0069] (7) 3Wc m^-by^ixrv^^Ait 

*fflV\ C rfr£fiE33J3©fflKS2 1 fc-y^-y hx-y 
^V^LTRfcSLfc. SI30DSIBSS2 l<DSHP«2 0n 

t>*imT'&Zo CCl4**Xtt, C ritix-yfyn 
S i 02jI»c#LTtt£jS&tfffi«>Tfflc<«c:A, 

[007 0] (8) S)tgP»»CfflS-r5ff3cD»fl^2 
l*BteLft*. mm in (6) £IrI8I1CLT, CH 

rf-Zs-yVfCo COXjfyjTCi, *SS0!l3T-t>|5j« 

*SS0>l2i:[^«»cSI3<O»fli»2 1 fcVX*£L 

© (7) (8) fcRKKUT. (9) 99l/fXb4* 

«U ( 1 0) SI l <7)pfgg@ l 7 ST"** uimtjeto 
T^SLfc. (11) 3(#Sfe->T % 7>Ftt8<D^lc 
SUlLfcC ra>£>f£3®3<9Pifl£B2 l£flMH:V9.&. 

[00 7 1] JWmii. *«£ffll<9 (9) ~ (1 0) tn 
*fcLT\ (12) Nlil0*^?>iJ^U 

( i 3) n i nmm 1 1 cibau (h) niipi 

1 l&JflfKU (15) COttflL TSffi&frlMf&B 

[0 0 7 2] IIMM3©JI&eSfc3&«c: LTti. ggftftl 
2K:fcW3 (i) ~ (vii) <9$Wg»C;&n*T, 2S.1CC 
r©IM (vi) (vii) T-058i«±Ofite^] 

[0 0 7 3] <ffeeSC!l4>@7S5Cf08a, §Hfi&ffl4fc 



(11) #gl20 0 1 -2 4 366 5 

20 

[00 7 4] $"f, ttg2 OOrnm. f?0. 7 mm 
T\ SSfflS R a =0. 5 n m&LT\cmm% Wzm£& 

2 i «^#»osiaxaT— f&mkmmztu arf&iszi 

i*Jfe^ffitcA^Rlg6T*5o (1) C«#^gS iS 
«2 1 fc&gKfcflg (S i O2) 2 2£i§-fc:jgi£Lfc. 
SSJPliSSia: ii^lcgfcfn, JM&Sfcli 1 6 0 n mT- 

j£f sc^ts, ± i %<omsmm.^mmr^mx' 

Soft. %fc, mktm2 2ttS iSffi2 1 £<D®m& 

1 (O (3) ~ (5) fc^SUcLT. (2) US^l-2* 

(3) S)tU (4) JK^Ufc. 
[0 0 7 5] (5) ^<D^ USSMl © (6) <DSg2© 
»aga£Dx<y^V^fc|BI^i:LT. !&&{fcfll (S i 
Oz) 2 2»cSiS1S^^->'X«y^>^ff*-pfc„ 
*>^. ^tt^VXy^V^BcD^VM— rtfcjg 
ffi^Aft. Jtt^fg IXlO-'Pa *T?#f»U CHFa 
tfX^gtXU 2fXgSS6 seem, 7jXff2j0. 3 P 
a, R FS^Jl 0 0WO^-eff*^>fc. CHFs**X 
It S i omii^v^i?T2>£>\ S ig«fc*fLTfcl 
&S!4^@i6Tffi<ai:A-c!x-y^v^b*i/^ (x>y^ 
V^jaftifcttS i : S i Oz= 1 : 2 0-301S) . 

S i affitfgtfi LTcgpgTX >y f- &mtf3\z&±? 

5. X-y^V^-TS^tXy^vyi^-hJ; 
•?^tB2ns^J;»3, 5%SSj§S»cx-y^>y^?f 
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PROBLEM TO BE SOLVED: To prevent roughening on the surface 
or side walls of land/groove tracks, protrusions at the groove ends 
and uneven distribution of the groove depth caused by the method 
of machining and manufacturing a stamper for a substrate having 
deep land and grooves by a conventional method of dry etching. 
SOLUTION: The stamper for the formation of an optical disk 
substrate is manufactured so that in the process of applying a 
resist 2 on a master disk 16, pattern-exposing the resist 2 and 
forming a guide groove by an etching method using the remaining 
resist 2 as a mask, a plurality of thin film layers 17, 18 made of 
different materials are preliminarily and successively formed on the 
master disk 16, and then the thin film layers are selectively and 
successively etched, thus guide grooves with decreased roughening 
on the track surface and side walls and flat and uniform groove 
depth are formed. 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] The manufacture approach of La Stampa for optical disk substrate molding which carries out 
[ forming said guide slot by carrying out the laminating membrane formation of two or more thin film layers 
from which construction material differs mutually beforehand on said original recording in the manufacture 
approach of La Stampa for optical disk substrate molding which applies a photoresist, carries out pattern 
exposure and forms a guide slot by the etching method by using the residual photoresist after development as a 
mask on original recording, and carrying out sequential etching of two or more of said thin film layers 
selectively, and ] as the description. 

[Claim 2] La Stampa for optical disk substrate molding manufactured by the approach according to claim 1 . 
[Claim 3] Said etching is the manufacture approach of La Stampa for optical disk substrate molding according 
to claim 1 which is dry etching and wet etching. 

[Claim 4] Said two or more thin film layers are the manufacture approaches of La Stampa for optical disk 
substrate molding according to claim 3 which consists of the 1 st thin film layer and the 2nd thin film layer, 
carries out anisotropic etching of the residual photoresist for the 2nd thin film layer selectively as a mask, and 
carries out wet etching of the 1 st thin film layer selectively after this anisotropic etching. 
[Claim 5] Said two or more thin film layers have the 3rd thin film layer further on the 2nd thin film layer. A 
residual photoresist is selectively etched for the 3rd thin film layer as a mask. The manufacture approach of La 
Stampa for optical disk substrate molding according to claim 4 which carries out anisotropic etching of the 2nd 
thin film layer selectively by using the 3rd thin film layer as a mask at least after this etching, and carries out 
wet etching of the 1st thin film layer selectively after this anisotropic etching. 

[Claim 6] Said 2nd thin film layer is the manufacture approach of La Stampa [ thicker than the 1 st thin film 
layer ] for optical disk substrate molding according to claim 4. 

[Claim 7] Said 2nd thin film layer is the manufacture approach of La Stampa [ thicker than the 1st thin film 
layer and the 3rd thin film layer ] for optical disk substrate molding according to claim 5. 
[Claim 8] The manufacture approach of La Stampa for optical disk substrate molding characterized by to form 
said guide slot by forming at least one layer of the thin film layers in which construction material differs from 
said original recording beforehand on said original recording in the manufacture approach of La Stampa for 
optical disk substrate molding which applies a photoresist, carries out pattern exposure and forms a guide slot 
by the etching method by using the residual photoresist after development as a mask on original recording, and 
carrying out the anisotropic etching of said thin film layer selectively. 

[Claim 9] La Stampa for optical disk substrate molding manufactured by the approach according to claim 8. 
[Claim 10] Said guide tooth depth is the manufacture approach of La Stampa for optical disk substrate molding 
according to claim 1 or 8 which is 100 to 300nm. 

[Claim 1 1] A guide tooth depth is the manufacture approach of La Stampa for optical disk substrate molding 
according to claim 1 or 8 which it sets a substrate refractive index to n, setting wavelength of the beam for 
optical disk playback as lambda, and is lambda / 3n and 21ambda / Slambda [ 3n and ]/n [ 6 ] either. 
[Claim 12] Said membrane formation is the manufacture approach of La Stampa for optical disk substrate 
molding according to claim 1 or 8 which uses any of the ion beam spatter method, vacuum evaporation 
technique, a spatter, the ion plating method, ion beam assistant vacuum evaporationo, and the ionization metal 
spatters they are. 

[Claim 13] Pattern exposure is the manufacture approach of La Stampa for optical disk substrate molding 
http://www4.ipdl.ncipi.go.jp/cgi-^ 6/21/2005 
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according to claim 1 or 8 performed by the laser beam. 

[Claim 14] The manufacture approach of La Stampa for optical disk substrate molding according to claim 13 
exposed in the following formula (I) which computes flute width 2rs of the residual photoresist after the 
development at the time of exposing with the light exposure of a relative energy density (JO/Js) with the light 
exposure beyond relative energy-density (JO/Js) =3. 
[Equation 1] 

2r s = f2w 0 ^[u (J 0 /J s )) - (I) 

The spot configuration [J (r)] of the inside of [, however the above-mentioned formula (I) and a laser beam is 
the following formula (II) approximated by Gaussian distribution. 
[Equation 2] 

J (r) = J 0 exp (-2 rVw 0 2) ... (II) 

r: Distance wO from a laser-beam core : spot radius (l/e2 path) 

It comes out, and it shall be expressed and Js is taken as the light exposure (exposure energy density) to which 

the amount of etching after photoresist thickness and development becomes almost the same.] 

[Claim 15] said anisotropic etching — reactive ion etching (RIE) — law and sputter etching (SE) — law and 

reactant ion beam etching (RIBE) — law and spatter ion beam etching (SIBE) — the manufacture approach of La 

Stampa for optical disk substrate molding according to claim 4 or 8 which uses any of law they are. 

[Claim 16] Etching of said 3rd thin film layer is the manufacture approach of La Stampa for optical disk 

substrate molding according to claim 5 which is anisotropic etching. 

[Claim 17] Etching of said 3rd thin film layer is the manufacture approach of La Stampa for optical disk 
substrate molding according to claim 5 which is wet etching. 

[Claim 18] It is the manufacture approach of La Stampa for optical disk substrate molding according to claim 4 
that said 1st thin film layer consists of aluminum 203 or Cr 203, and the 2nd thin film layer consists of Si02. 
[Claim 19] It is the manufacture approach of La Stampa for optical disk substrate molding according to claim 5 
that said 1st thin film layer consists of aluminum 203 or Cr 203, the 2nd thin film layer consists of Si02, and 
the 3rd thin film layer consists of aluminum 203 or Cr 203. 

[Claim 20] It is the manufacture approach of La Stampa for optical disk substrate molding according to claim 5 
that said 1st thin film layer consists of aluminum 203 or Cr 203, the 2nd thin film layer consists of Si02, and 
the 3rd thin film layer consists of Cr. 

[Claim 21] It is the manufacture approach of La Stampa for optical disk substrate molding according to claim 8 
that said original recording is a single crystal Si substrate, and a thin film layer is the thermal oxidation film 
(Si02). 

[Claim 22] The manufacture approach of La Stampa for optical disk substrate molding of claim 1 8-20 which 
uses CHF3 gas or the mixed gas of CF4 and H2 for etching of the 2nd thin film layer which consists of Si02 
given in any 1 term. 

[Claim 23] The manufacture approach of La Stampa for optical disk substrate molding of claim 18-20 which 
uses CC14 gas for etching of the 3rd thin film layer which consists of aluminum 203, Cr203, or Cr given in any 
1 term. 

[Claim 24] The manufacture approach of La Stampa for optical disk substrate molding according to claim 1 9 
which carries out wet etching of the 3rd thin film layer which consists of aluminum 203 or Cr 203 with 
alkaline liquid. 

[Claim 25] The manufacture approach of La Stampa for optical disk substrate molding according to claim 20 
which carries out wet etching of the 3rd thin film layer which consists of Cr with cerium-nitrate ammonium 
liquid. 

[Claim 26] The manufacture approach of La Stampa for optical disk substrate molding of claim 1 8-20 which 
carries out wet etching of the 1 st thin film layer which consists of aluminum 203 or Cr 203 with alkaline liquid 
given in any 1 term. 

[Claim 27] Said La Stampa is La Stampa for optical disk substrate molding according to claim 2 or 9 for 
manufacturing the substrate for domain-wall-displacement mold magneto-optic-recording media which it is. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to La Stampa used in order to form the guide slot of optical disk 
substrates (substrate for magneto-optic-recording media etc.), and its manufacture approach. Especially La 
Stampa of this invention is dramatically useful when forming the substrate of the optical disk for land groove 
record which can record on both a land and the groove section. 
[0002] 

[Description of the Prior Art] Drawing 1 1 is drawing showing signs that the magneto-optic-recording medium 
was formed to the land groove substrate. The recording track 9 near a land and the direction of incidence is 
called the groove section for the recording track 8 distant from [ of a light beam 125 ] incidence. In land groove 
record, since a land serves as a guide slot for tracking and record can be simultaneously done for an adjoining 
land and the adjoining groove section in case it becomes a guide slot for [ in case record playback of the land 
truck is carried out ] tracking in the groove section and record playback of the groove truck is carried out, it is 
effective in improvement in the recording density of the direction of a truck. 

[0003] Since the direction recording density of a line can be raised by using a domain-wall-displacement 
detection method (USP6,027,825) here, it is possible by combining this and land groove record to raise surface 
recording density by leaps and bounds by the comparison with the conventional magneto-optic-recording 
medium. 

[0004] Furthermore, in land groove record, it is effective to use the so-called deep groove substrate (to refer to 
JP,9-161321,A) which has the steep taper section as shown in drawing 1 1 as a device for making domain wall 
displacement easy. If a magnetic film is formed by the directive high membrane formation approach to this 
substrate, a magnetic film can be prevented from depositing on the taper section (namely, side-attachment-wall 
section between a land and a groove) substantially. This is enabled to form the magnetic domain to which a 
magnetic domain wall does not exist in the side-attachment-wall section substantially to a land and each groove 
section, a truck is divided magnetically, and domain wall displacement becomes easy to happen. The 
mechanical distance of the land truck 8 and the groove truck 9 is good to choose it as about 100-300mm beyond 
the sum total thickness (an example 80mm) of a magnetic film at least. 

[0005] In addition, it is effective to make it a magnetic film not accumulate on the side-attachment-wall section, 
also when controlling the heat interference to an adjoining truck and improving cross erasion resistance. 
Moreover, for a domain-wall-displacement detection method, the effectiveness which controls the cross talk 
from an adjoining truck at the time of playback is expectable simultaneously. It is because it can avoid heating 
an adjoining truck beyond the domain-wall-displacement initiation temperature Ts at the time of playback, for 
this reason — although domain wall displacement does not happen but the usual optical magnetic reproducing is 
performed in the magnetic domain recorded on the adjoining truck — record mark length — the resolution of an 
optical spot — if it is chosen as below, a big cross talk will not occur 

[0006] It is possible for the combination of a deep groove substrate and a domain-wall-displacement detection 
method to raise both recording density by leaps and bounds according to the synergistic effect of the magnetic 
fragmentation effectiveness of a truck mentioned above, the improvement in cross erasion resistance, and cross 
talk depressor effect (for example, the Magnetics Society of Japan refer to Vol.23, No.2, 1999, and p764 -769 
and a swan "densification of the magneto-optic disk by the domain-wall-displacement detection method"). 
[0007] It is common that anisotropic etching is used to production of the substrate for deep groove substrates 
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with which the cross-section configuration near a rectangle is demanded on the other hand. For example, the 
manufacture processing approach of La Stampa for land groove substrates which used reactive ion etching 
(RIE) is stated to JP,7- 161 080,A. 

[0008] The manufacture processing approach (conventional example) of La Stampa for land groove substrates 
is explained using drawing 13 and drawing 14 . First, the synthetic quartz original recording 1 ground by lnm 
or less of surface roughness is enough washed by 6mm in the outer diameter of 350mm, the bore of 70mm, and 
thickness. (1) Next, carry out the spin coat of the positive type photoresist 2 after carrying out the spin coat of 
the primer to the front face of the synthetic quartz original recording 1 . Then, original recording is prebaked 
within clean oven. The thickness of a resist is about 200nm. (2) Next, expose the predetermined field of original 
recording in a fixed track pitch by the cutting machine which makes the light source Ar ion laser with a 
wavelength of 458nm. As for the light beam of a cutting machine, and 4, 3 is [ the exposure section and 5 ] the 
unexposed sections. For example, a track pitch sets up laser-beam reinforcement and exposes it continuously so 
that land (or groove) width of face may be formed in 0.8 micrometers of abbreviation after 1 .6 micrometers and 
development. 450rpm and the laser-beam spot diameter of the engine speed of the synthetic quartz original 
recording at the time of exposure are 1 .3 micrometers. (3) After that, carry out spin development with an 
inorganic alkali developer, and remove the exposure section 4. Postbake is carried out the pure-water shower as 
after treatment, after spin desiccation, and within clean oven. (4) Introduce CHF3 gas and perform reactive ion 
etching, after putting in original recording in the chamber of a reactive ion etching system and exhausting to a 
1x10 to 4 Pa degree of vacuum after that. For 6sccm(s) and gas pressure, 0.3Pa and RF power are [ a quantity of 
gas flow / -300V and the inter-electrode distance of 300W and an auto-bias electrical potential difference ] 
100mm. Etching time is adjusted, and it etches until it reaches the predetermined groove depth (for example, 
85nm). (5) Next, dip original recording 7 into the exfoliation liquid which mixed hydrogen peroxide solution 
with concentrated sulfuric acid, and exfoliate a residual resist. Eight become a land among drawing and 9 
becomes a groove. (6) Electric-conduction-ize after washing by carrying out sputtering of the nickel film 1 0 to 
the front face of original recording 7. (7) Furthermore, perform nickel electrocasting. 1 1 is nickel electrocasting 
layer. (8) Exfoliate nickel electrocasting layer 1 1 from original recording 7 after grinding nickel electrocasting 
side after that. (9) Complete La Stampa 12 as mentioned above, this — using — a photopolymer (2P) — a land 
and a groove pattern can be reproduced on a glass substrate front face by law etc. 

[0009] Moreover, JP,6-258510,A has the disclosure about the mold for a diffraction-grating fabrication which 
used reactive ion etching, and its manufacture approach. Drawing 19 is the partial perspective view showing the 
part. The die for a diffraction- grating fabrication It has the substrate 201 with flat surface 201a made from a 
quartz, and the 1st thru/or 3rd two-layer film 202a-202c formed by the surface 201a. By two layer membranes 1 
202a-202c each carrying out the laminating of the two thin films 203 and 204 with which construction material 
differs, and removing the predetermined part of two layer membranes 202a-202c each by etching The slot 205 
which is the hollow for a diffraction-grating imprint which has base 205a and two level differences 205b and 
205c is formed. The construction material of two thin films 203 and 204 which constitute two layer membranes 
202a-202c each For example, the combination of aluminum203 and Si02, Or one side tends to react to specific 
etching gas (for example, CF4) like the combination of Cr203 and Si02. It has the property in which another 
side cannot react easily, and the thing of combination which is contrary to the above is selected to another 
etching gas (for example, CC14). Therefore, if such thickness is controlled by high degree of accuracy at the 
time of membrane formation of two thin films 203 and 204 of two layer membranes 202a-202c each, in said 
etching process, base 205a of a slot 205 and level differences 205b and 205c can be etched into the 
predetermined depth hl-h3 by using said two etching gas by turns, respectively. Since it is not necessary to 
control etching time etc. by high degree of accuracy at this time and complication of an etching process is 
avoidable, it becomes possible to make low the manufacturing cost of the die for a diffraction-grating 
fabrication. 
[0010] 

[Problem(s) to be Solved by the Invention] However, there is a trouble which is described below in the 
manufacture approach of conventional La Stampa for optical disk substrate molding. 
[001 1] First, the 1st trouble is explained using drawing 15 and drawing 16 . Drawing 15 expands process 
drawing of reactive ion etching shown in (4) of drawing 13 . If a channel depth serves as a deep groove which 
exceeds lOOnm, it will be reflected in the side-attachment-wall section of the reactant ion fang furrow which 
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etches as shown in drawing 15 , and will concentrate on the edge of a slot, and the part 1 3 into which the part 
was superfluously etched as shown in drawing 1616 will arise. If a substrate is cast by 2P law or injection 
molding using such La Stampa, a height will be produced at the edge by the side of the groove of a substrate. 
This height reaches height of several nm in an about 150nm deep groove substrate, and the smooth nature of the 
groove section is spoiled remarkably. Especially when holding a domain-wall-displacement detection method, 
there is a trouble that smooth migration of the magnetic domain wall of the groove section is barred by the 
height. 

[0012] Next, the 2nd trouble is explained using drawing 17 and drawing 1 8 . Generally, it is hard to take the 
selection ratio of the resist in reactive ion etching, and a quartz. In JP,7-161080,A, in order to improve this, 
etching gas tends to be chosen suitably and it is going to raise the etch selectivity of a resist 2 and the quartz 
substrate 1 by low gas pressure and low RF power. However, even if it uses such a cure, a selection ratio will be 
obtained at most about several to 1 , but retreat of the resist by etching will generate it. In many cases, it will 
originate in unevenness of exposure or the ingredient unevenness of a resist, and retreat of a resist will not take 
place to homogeneity, but as shown in drawing 17 , the irregularity 14 of a resist will arise. This irregularity 14 
is saved as it is, when etching the quartz substrate 1 , and it serves as the dry area 1 5 of the side-attachment-wall 
section of the shape of a fine wrinkle. As shown in drawing 18 , the original recording 7 in the condition of 
having exfoliated the resist has produced the same dry area 15, and is imprinted as it is by La Stampa and the 
product substrate which will be produced from now on. If magneto-optic-recording playback is performed using 
a substrate with the dry area of this side-attachment-wall section, playback spots will be scattered about by the 
dry area of a side attachment wall, will change the amount of reflected lights, the substrate noise in an 
information regenerative signal will be made to increase, and S/N of a signal will be worsened. Especially when 
holding a domain-wall-displacement detection method, there is a trouble that the dry area of the about dozens of 
nm shape of a wrinkle generated in the shoulder of a land bars smooth migration of a magnetic domain wall in 
addition to S/N degradation of a signal. 

[0013] Next, the 3rd trouble is explained. By the approach of a publication, etching which used CHF3 gas is 
performed to JP,7-161080,A described previously, and a fluororesin [-(CF2-CF2) n-] etc. generates briskly by 
this etching. If these are suitable amounts, they protect a resist for a resist front face from bonnet reactivity ion, 
and have the work which raises the etch selectivity of a resist and a quartz substrate. However, if generated 
superfluously, it becomes that it is hard to be discharged outside a deep groove, and the etching unevenness and 
side-attachment-wall squareness of a side attachment wall will be worsened, or surface roughness of the groove 
section will be spoiled. Since La Stampa and a product substrate also imprint as it is, when magneto-optic- 
recording playback is performed using such a substrate, it is scattered about in the part whose playback spot was 
ruined, and the amount of reflected lights is changed, and this makes the substrate noise in an information 
regenerative signal increase, and has the trouble of worsening S/N of a signal. 

[0014] Next, the 4th trouble is explained. Generally, by reactive ion etching, by fluctuation of dispersion in a 
substrate ingredient, or the ambient atmosphere in an etching chamber, control of a channel depth is difficult 
and there is a trouble that the unevenness within a field of a channel depth is large. For example, in the about 
150nm deep groove at the time of using phi200mm substrate, about **7% of channel depth unevenness will 
arise. 

[0015] Finally, with a conventional method, there is a trouble of needing a homogeneous and expensive 
synthetic quartz substrate, as the 5th trouble. 

[0016] This invention is made that the technical problem of the conventional technique mentioned above should 
be solved, and the object is in offering La Stampa which can manufacture simply and cheaply high degree of 
accuracy and a good optical disk substrate, and its manufacture approach. 
[0017] 

[Means for Solving the Problem] [ whether this invention person does laminating membrane formation of two 
or more different thin film layers (thin film layer of a mutually different etching ratio) on original recording 
beforehand, and ] Or the thin film layer (thin film layer of a different etching ratio from original recording) in 
which construction material differs from original recording is formed. The things (anisotropic etching etc.) for 
which these thin film layer is etched selectively came to complete a header and this invention for the 
dramatically effective thing in the manufacture approach of La Stampa of the reproduction quality of the optical 
disk for land groove record. 
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[0018] Namely, this invention is set to the manufacture approach of La Stampa for optical disk substrate 
molding which applies a photoresist, carries out pattern exposure and forms a guide slot by the etching method 
by using the residual photoresist after development as a mask on original recording. It is the manufacture 
approach of La Stampa for optical disk substrate molding characterized by forming said guide slot by carrying 
out laminating membrane formation of two or more thin film layers from which construction material differs 
mutually beforehand on said original recording, and carrying out sequential etching of said two or more thin 
film layers selectively. 

[0019] In the manufacture approach of La Stampa for optical disk substrate molding that this invention applies a 
photoresist, carries out pattern exposure, and furthermore forms a guide slot by the etching method by using the 
residual photoresist after development as a mask on original recording Said original recording is the 
manufacture approach of La Stampa for optical disk substrate molding characterized by forming said guide slot 
beforehand by forming at least one layer of thin film layers from which construction material differs on said 
original recording, and carrying out anisotropic etching of said thin film layer selectively. 
[0020] Furthermore, this invention is La Stampa for optical disk substrate molding manufactured by said each 
manufacture approach. 
[0021] 

[Embodiment of the Invention] Hereafter, the suitable operation gestalt of this invention is explained. 
[0022] What is necessary is just to expose original recording in the shape of [ desired ] a pattern (groove-like 
guide slot) in the manufacture approach of this invention, by performing dry etching and wet etching for every 
thin film layer, when carrying out laminating membrane formation of two or more thin film layers from which 
construction material differs on original recording and etching the thin film layer of these plurality, as the dry 
etching method — reactive ion etching (RIE) — law and sputter etching (SE) — law and reactant ion beam 
etching (RIBE) — law and spatter ion beam etching (SIBE) — anisotropic etching techniques, such as law, are 
mentioned, especially — reactive ion etching (RIE) — law is desirable. In this invention, a deep groove where 
lOOnm or more of guide tooth depths becomes lOOnm - about 300nm more preferably can be formed by such 
etching. 

[0023] The approach of carrying out laminating membrane formation of the 1st thin film layer and the 2nd thin 
film layer from which construction material differs mutually concrete beforehand one by one on original 
recording, carrying out anisotropic etching of the residual photoresist for the 2nd thin film layer selectively as a 
mask, and carrying out wet etching of the 1 st thin film layer selectively after this anisotropic etching etc. is 
mentioned. The ingredient 203 which cannot be easily etched by anisotropic etching as 1 st thin film layer 
compared with the 2nd thin film layer, for example, aluminum, and Cr 203 are mentioned. The ingredient 2 
which tends to be etched by anisotropic etching as 2nd thin film layer compared with a resist, for example, SiO, 
is mentioned. In addition, the sum total thickness of the 1st thin film layer and the 2nd thin film layer is thicker 
than the thickness of the magnetic layer formed on an optical disk substrate. Furthermore, when the 1 st thin film 
layer carries out anisotropic etching of the 2nd thin film layer, it should just have the thickness of extent to 
which a substrate front face is not exposed. Since the thickness of the 2nd thin film layer is a part which 
constitutes a guide slot, it fully needs to be thick compared with the 1 st thin film layer. 

[0024] Moreover, on the 2nd thin film layer, carry out sequential membrane formation of the 3rd thin film layer 
still thinner than the 2nd thin film layer, and a residual photoresist is selectively etched for the 3rd thin film 
layer as a mask (anisotropic etching or wet etching). The approach of carrying out anisotropic etching of the 3rd 
thin film layer for the 2nd thin film layer selectively as a mask at least after this etching, and carrying out wet 
etching of the 1 st thin film layer selectively after this anisotropic etching is also desirable. In addition, when the 
3rd thin film layer carries out anisotropic etching of the 2nd thin film layer, it should just have the thickness of 
extent to which the part of the 2nd thin film layer by which a mask should be carried out is not exposed. As a 
concrete ingredient, aluminum 203 or Cr 203 (or Cr) is mentioned. 

[0025] Wet etching of the 1st thin film layer which consists of aluminum 203 or Cr 203 can be carried out for 
example, with alkaline liquid. For the dry etching of the 2nd thin film layer which consists of Si02, it is 
desirable to use CHF3 gas or the mixed gas of CF4 and H2. Moreover, the mixed gas which added CF4 gas to 
CHF3 gas can also be used. CC14 gas etc. can be used for the dry etching of the 3rd thin film layer which 
consists of aluminum 203, Cr203, or Cr. Moreover, in aluminum 203 or Cr 203, in order to carry out wet 
etching of the 3rd thin film layer, alkaline liquid etc. can be used, and when it is Cr, cerium-nitrate ammonium 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/21/2005 



JP,2001-243665,A [DETAILED DESCRIPTION] 



Page 5 of 13 



liquid etc. can be used. 

[0026] As a method of forming these thin film layer, the well-known various membrane formation approaches, 
such as vacuum evaporation technique, a spatter, the ion plating method, ion beam assistant vacuum 
evaporationo, an ionization metal spatter, and the ion beam spatter method, are employable, for example. Since 
these thin films are exposed to reactive ion etching etc. so that it may mention later, and they are exposed also 
to acids and alkali, such as a developer and exfoliation liquid, it is desirable to raise the adhesion force and film 
reinforcement. Moreover, it is desirable to also hold down the surface roughness of a thin film to glass original 
recording extent, and to use it as the precise film. 

[0027] Moreover, when forming two or more thin film layers from which construction material differs on 
original recording, as construction material of the original recording to be used, glass original recording is 
desirable. Although synthetic quartz original recording can also be used, the glass original recording is cheaper 
than synthetic quartz original recording. 

[0028] On the other hand, when original recording forms the thin film layer from which construction material 
differs and it carries out anisotropic etching of this thin film layer selectively, original recording is a single 
crystal Si substrate preferably, and a thin film layer is that thermal oxidation film (Si02) preferably. In this 
case, what is necessary is just to expose original recording in the shape of [ desired ] a pattern (groove-like 
guide slot) by being a line about anisotropic etching to the thermal oxidation film (Si02). 
[0029] In this invention, a photoresist is first applied to such a thin film layer, pattern exposure is carried out, 
and a guide slot is formed by the etching method by using the residual photoresist after development as a mask. 
For example, exposure of a fixed track pitch is possible by exposing at the laser-beam spot of the desired 
diameter of a spot, rotating glass original recording. 

[0030] In this invention, it is desirable to perform pattern exposure by the laser beam. And a flute width with 
more uniform having made the diameter of a spot small and raising light exposure is obtained. When the spot 
configuration [J (r)] of this laser beam is approximated by Gaussian distribution, it comes to be shown in a 
degree type (I). 
[0031] 
[Equation 3] 

J (r) = J 0 e x p (- 2 rVw 0 2) .... (I) 

r: Distance wO from a laser-beam core : spot radius (l/e2 path). 

[0032] When light exposure (exposure energy density) to which the amount of etching becomes almost the 
same is set to Js to resist thickness, flute width 2rs when exposing using the laser-beam spot of quantity of light 
distribution like a top type (I) comes to be shown in a degree type (II). 
[0033] 
[Equation 4] 

2r s = f2w 0 .^(ln (J/J s ) ) '(II) 

this relative energy density In (JO/Js) and the relation of resist flute width 2rs are shown in drawing 12 (the 
example 1 which mentions terms and conditions later — the same). In the conventional general approach, about 
relative energy-density ln(J0/Js) =2 is chosen. However, in this invention, it is desirable to expose with the light 
exposure beyond relative energy-density ln(J0/Js) =3. In this case, even if light exposure varies, also when it 
becomes possible to stop the variation of a flute width, consequently it can obtain a fixed and smooth resist flute 
width and anisotropic etching is performed by making this into a mask, big effectiveness is to reduce the dry 
area of the side-attachment-wall section. 

[0034] And a request is etched after such pattern exposure. If an etching means by which etch selectivity differs 
is suitably carried out according to the thin film layer from which construction material differs, the object of this 
invention can be attained. For example, when performing dry etching using CHF3 gas, although SiO two-layer 
etches this CHF3 gas, to 203 layers of aluminum, reactivity hardly etches it very low. The etch selectivity is 
about 2= 1 :20 to 30 aluminum203:SiO. If the laminating of the thin film layer which consists of Si02 on the 
thin film layer which follows, for example, consists of aluminum 203 is carried out, even if it does not adjust 
etching time strictly, etching will stop automatically in the phase which the thin film layer which consists of 
aluminum 203 exposed. That is, the thin film layer which consists of aluminum 203 functions as a stopper 
layer of etching. In this case, if it etches a little more superfluously than the depth to etch and the time amount 
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computed from an etching rate, even if fluctuation, an ununiformity, etc. of the ambient atmosphere in an 
etching chamber occur somewhat, etching will always be attained by the predetermined groove depth and 
location unevenness will not be produced, either. 

[0035] In the conventional technique, although there was a problem which the part 13 superfluously etched into 
the groove edge of the processed original recording produces (refer to the 1 st trouble and drawing 16 ), since a 
lower thin film layer may function as a stopper layer in this invention, such a problem does not arise. Moreover, 
in the conventional technique, although the front face of a groove truck suited the inclination it is ruined in the 
case of reactive ion etching, at the time of reactive ion etching, the front face of the original recording of a 
groove truck location is covered in the thin film layer (stopper layer), and since the thin film layer is removable 
after reactive ion etching, such a problem does not arise in this invention. 

[0036] Moreover, when the 3rd thin film layer of the big etch selectivity as a protective layer etc. is prepared, 
the thin film layer under it can also be etched by the ability making this into a mask, consequently thickness of a 
resist can be made still thinner, the dry area of a land shoulder can be reduced, and a more fixed and smooth 
resist flute width can also be obtained. 

[0037] La Stampa of this invention — using — a photopolymer (2P) — the optical disk substrate which was 
excellent by reproducing a land and a groove pattern on a glass substrate front face with law etc. is obtained. 
[0038] La Stampa of this invention is dramatically useful, when casting especially the optical disk substrate in 
which land groove record is possible, or when the difference of elevation of a land and a groove casts the deep 
groove optical disk substrate which is lOOnm - about 300nm. A guide tooth depth can mitigate substantially 
lambda / 3n and 21ambda / Slambda [ 3n and ]/n [ 6 ] either, then the cross talk from an adjoining truck, if 
wavelength of the beam for optical disk playback is set to lambda and it sets a substrate refractive index to n. 
[0039] A record medium will be obtained if a desired recording layer is formed in a land and the optical disk 
substrate which has a groove pattern. For example, the laminating of the 1st, 2nd, and 3rd magnetic layer is 
carried out one by one at least on this optical disk substrate. The 1st magnetic layer consists of perpendicular 
magnetic anisotropy films with big magnetic domain wall mobility with small magnetic domain wall coercive 
force relatively compared with the 3rd magnetic layer in the temperature near the ambient temperature. The 2nd 
magnetic layer consists of a magnetic layer with a Curie temperature lower than the 1 st magnetic layer and 3rd 
magnetic layer, and the 3rd magnetic layer can manufacture the magneto-optic-recording medium which is 
perpendicular magnetic anisotropy films. 

[0040] The densification of the magneto-optic recording by the domain-wall-displacement detection method is 
proposed by USP6027825 (JP,6-290496,A). According to this domain-wall-displacement detection method, the 
re-biodegradation ability beyond the limitation restrained with the diameter of an optical spot in the direction of 
a line (truck) can be obtained using the migration phenomenon of the magnetic domain wall by the temperature 
gradient of a read-out light spot. In the magneto-optic-recording medium of this invention, especially the thing 
for which this domain-wall-displacement detection method is applied is suitable so that it may state later. 
[0041] Drawing 9 is a mimetic diagram in order to explain the operation in the magneto-optic-recording 
medium and its playback approach of a domain-wall-displacement detection method. Drawing 9 (a) is the 
typical sectional view of a magneto-optic-recording medium. As for the magnetic layer of this medium, it 
comes to carry out the laminating of the 1st magnetic layer 111, the 2nd magnetic layer 112, and the 3rd 
magnetic layer 113 one by one. The arrow head 1 14 in each class expresses the sense of atomic spin. The 
magnetic domain wall 1 1 5 is mutually formed for the sense of spin at the boundary section of the field of the 
reverse sense. The optical spot for read-out in 1 16 and an arrow head 1 18 are the migration directions over the 
optical spot 1 16 of a record medium. The record signal of this recording layer is expressed to the bottom as a 
graph. 

[0042] Drawing 9 (b) is a graph which shows the temperature distribution formed on a magneto-optic-recording 
medium. These temperature distribution are formed on a medium of the optical spot 116 currently irradiated for 
playback, temperature rises from the near side of the optical spot 116, and the peak of temperature comes 
behind the optical spot 1 16. In the location Xs, medium temperature is the temperature Ts near the Curie 
temperature of the 2nd magnetic layer 112 here. 

[0043] Drawing 9 (c) is a graph which shows distribution of magnetic domain wall energy-density sigmal of 
the 1st magnetic layer 111 corresponding to the temperature distribution of (b). Thus, if there is inclination of 
magnetic domain wall energy-density sigmal in the direction of X, force Fl=**sigma/**X will act to the 
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magnetic domain wall 1 15 of each class which exists in a location X. This force Fl acts so that a magnetic 
domain wall 115 may be moved to the lower one of domain wall energy. Since magnetic domain wall coercive 
force is small and magnetic domain wall mobility is large, if the 1st magnetic layer 1 1 1 is independent, a 
magnetic domain wall 115 moves it easily according to this force Fl . However, from the location Xs, in the 
front (drawing right-hand side) field, medium temperature is lower than Ts, and since switched connection is 
carried out to the 3rd big magnetic layer 1 1 3 of magnetic domain wall coercive force, the magnetic domain wall 
1 15 in the 1st magnetic layer 1 1 1 is also still being fixed to the location corresponding to the location of the 
magnetic domain wall 1 1 5 in the 3rd magnetic layer 113. 

[0044] In a domain-wall-displacement detection method, if a magnetic domain wall 1 1 5 is in the location Xs of 
a medium as shown in drawing 9 (a), medium temperature will rise to the temperature Ts near the Curie 
temperature of the 2nd magnetic layer 112, and the switched connection between the 1st magnetic layer 111 and 
the 3rd magnetic layer 113 will be cut. Consequently, as the broken-line arrow head 117 showed, temperature 
moves more the magnetic domain wall 1 15 in the 1st magnetic layer 111 to the high field where a magnetic 
domain wall energy density is small momentarily. 

[0045] If a magnetic domain wall 115 passes through the bottom of the optical spot 1 16 for playback, all the 
atomic spin of the 1st magnetic layer 1 1 1 in the optical spot 116 will be equal to an one direction. And 
whenever a magnetic domain wall 115 comes to a location Xs with migration of a medium, a magnetic domain 
wall 1 15 moves momentarily in the bottom of the optical spot 116, the sense of the atomic spin in the optical 
spot 1 16 is reversed, and it is altogether equal to an one direction. Consequently, as shown in drawing 9 (a), the 
regenerative-signal amplitude is not based on spacing (namely, record mark length) of the magnetic domain 
wall 115 currently recorded, but always turns into regularity and the greatest amplitude, and is released from 
problems, such as wave interference resulting from an optical diffraction limitation. Generating of domain wall 
displacement is detectable by the conventional optical magnetic head as rotatory polarization of the laser beam 
for playback accompanying the flux reversal of a domain- wall-displacement field. 

[0046] Drawing 10 is a typical sectional view which illustrates the lamination of a magneto-optic-recording 
medium. In this drawing, the laminating of a dielectric layer 123, the 1st magnetic layer 122, the 2nd magnetic 
layer 121, the 3rd magnetic layer 120, and the dielectric layer 1 19 is carried out one by one on the transparence 
substrate (optical disk substrate) 124. An arrow head 125 is a direction as for which the light beam for record 
playback carries out incidence. As a transparence substrate 124, a polycarbonate etc. can use Si3N4 grade as a 
dielectric layer 123. In addition to Ar gas, N2 gas is introduced at the time of the four layer membrane 
formation of Si3Ns, and 80nm of thickness is formed by the direct-current reactivity spatter. It continues, for 
example, as the 1st magnetic layer 122, a DyFe layer is carried out as 30nm and the 2nd magnetic layer 121 , 
and 40nm sequential membrane formation of the TbFeCo layer is carried out for a GdCo layer as lOnm and the 
3rd magnetic layer 120. Each magnetic layer impresses direct-current power to each target of Gd, Dy, Tb, Fe, 
and Co, and forms membranes. These each class can carry out covering formation by continuation sputtering by 
magnetron sputtering equipment. Especially each magnetic layer is that continuation membrane formation is 
carried out, without breaking a vacuum, and is carrying out switched connection mutually. Finally, four layers 
of 80nm of Si3Ns are similarly formed as a protective layer 119. 

[0047] All presentations of each magnetic layer are adjusted so that it may become near the compensation 
presentation, and the 1st magnetic layer 122 sets up Curie temperature so that 300 degrees C or more and the 
2nd magnetic layer 121 may become 70 degrees C and the 3rd magnetic layer 120 may become about 200 
degrees C. The magnetic domain recorded at intervals of 0.1 micrometers on the truck of the magneto-optic- 
recording medium of such a configuration (track pitch = 0.85 micrometers) is reproducible by C/N ratio =40dB 
with a domain- wall-displacement detection method using the wavelength of lambda= 680nm, and the usual 
optical head (diameter **of optical spot 1 micrometer) of NA=0.55. 

[0048] In land groove record, it is effective to use the so-called deep groove substrate which has the steep taper 
section like this invention as a device for making domain wall displacement easy. If a magnetic film is formed 
by the directive high membrane formation approach to this substrate, a magnetic film can be prevented from 
depositing on the taper section (namely, side-attachment-wall section between a land and a groove) 
substantially. It becomes possible to form the magnetic domain to which a magnetic domain wall does not exist 
in the side-attachment-wall section substantially to a land and each groove section, a truck is divided 
magnetically, and domain wall displacement becomes easy to happen from this. The mechanical distance of a 
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land truck and a groove truck is good it to be desirable that it is larger than the sum total thickness of a magnetic 
film, and to choose about 100-300nm specifically beyond the sum total thickness (about 80nm) of a magnetic 
film. 

[0049] In addition, it is effective to make it a magnetic film not accumulate on the side-attachment- wall section, 
also when controlling the heat interference to an adjoining truck and improving cross erasion resistance. 
Moreover, for a domain-wall-displacement detection method, the effectiveness which controls the cross talk 
from an adjoining truck at the time of playback is expectable simultaneously. It is because it can avoid heating 
an adjoining truck beyond the domain-wall-displacement initiation temperature Ts at the time of playback, for 
this reason — although domain wall displacement does not happen but the usual optical magnetic reproducing is 
performed in the magnetic domain recorded on the adjoining truck — record mark length — the resolution of an 
optical spot — if it is chosen as below, a big cross talk will not occur it is possible for the combination of a deep 
groove substrate and a domain-wall-displacement detection method to raise surface recording density by leaps 
and bounds according to the synergistic effect of the magnetic fragmentation effectiveness of a truck, the 
improvement in cross erasion resistance, and cross talk depressor effect (detailed explanation — Magnetics 
Society of Japan Vol. - 23, No.2, 1999, p764-769, and a swan "densification of the magneto-optic disk by the 
domain-wall-displacement detection method" — reference). 

[0050] Drawing 1 1 is the typical fragmentary sectional view showing an example of a magneto-optic-recording 
medium. On a substrate 124, the laminating of the 1st magnetic layer 122, the 2nd magnetic layer 121, and the 
3rd magnetic layer 120 is carried out one by one, and this magneto-optic-recording medium changes. The 
recording track 9 near a land and the direction of incidence is called the groove section for the recording track 8 
distant from [ of a light beam 125 ] incidence. In land groove record, in case it becomes a guide slot for [ in case 
record playback of the land truck is carried out ] tracking in the groove section and record playback of the 
groove truck is carried out, a land serves as a guide slot for tracking. Thus, if record is made possible 
simultaneous in an adjoining land and the adjoining groove section, it is effective in improvement in the 
recording density of the direction of a truck. And if the so-called deep groove substrate which has the steep 
taper section as shown in drawing 1 1 is used, a domain-wall-displacement detection method can be carried out 
good. Moreover, for example, lOOnm or more, then a heat cross talk can be reduced for the level difference of 
the land of an optical disk, and the groove section like a publication to JP,9-161321,A. 
[0051] 

[Example] Hereafter, the example of this invention is explained using process drawing. 

[0052] <Example 1> drawing 1 and drawing 2 are process drawings showing the manufacture approach of La 
Stampa for land groove substrate molding in an example 1 . 

[0053] First, by 6mm in the outer diameter of 200mm, and thickness, the glass original recording 16 ground by 
less than [ surface roughness Ra=0.5nm ] was prepared, and it washed enough. (1) 20aluminum3 film was 
formed to homogeneity as 1st thin film layer 17 at this glass original recording 16. Membrane formation was 
performed by the ion beam spatter method, and it considered as 0.02Pa of gas pressure, membrane formation 
rate 5 nm/min, and 20nm of thickness. (2) Next, Si02 film was formed to homogeneity as 2nd thin film layer 
18. Membrane formation was performed by the ion beam spatter method, and it considered as 0.02Pa of gas 
pressure, membrane formation rate 6 nm/min, and 140nm of thickness. When the ion beam spatter method was 
used for the 1st thin film layer 17 and the 2nd thin film layer 18, it was precise, and it was the thin film which 
raised film reinforcement and chemical resistance, and the thickness precision was about **2% of good thing in 
disk effective diameter phi90mm **3% in phil70mm. 

[0054] (3) The spin coat of the primer was carried out to the front face of the glass original recording 16 after 
membrane formation, subsequently the spin coat of the positive type photoresist 2 (the TOKYO OHKA 
KOGYO CO., LTD. make, lot number TSMR-V95) was carried out, and it prebaked within clean oven. The 
thickness of a resist 2 could be about 200nm. (4) Next, the predetermined field of the glass original recording 16 
was exposed in the fixed track pitch by the cutting machine which makes the light source Ar ion laser with a 
wavelength of 351nm. As for the light beam of a cutting machine, and 4, 3 is [ the exposure section and 5 ] the 
unexposed sections. The track pitch set to 1 .2 micrometers, set up laser-beam reinforcement and, specifically, 
exposed it continuously so that land (or groove) width of face might be formed in 0.6 micrometers of 
abbreviation after development. 450rpm and the diameter 2w0 of a laser-beam spot set to 0.8 micrometers, and 
flute width 2rs set the engine speed of the glass original recording 16 at the time of exposure to 0.6 micrometers 
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and J0/Js=3. (5) After that, paddle development was carried out with the developer (the TOKYO OHKA 
KOGYO CO., LTD. make, lot number NMD-W), and the exposure section 4 was removed. Subsequently, the 
pure-water shower as after treatment and spin desiccation were performed, and postbake was carried out within 
clean oven. In this example, even if light exposure varied **10%, the variation of flute width 2rs was able to be 
stopped within **5%. On the other hand, when exposure of an about [ J0/Js=2 ] was performed having used the 
diameter 2w0 of a spot as 1 micrometer, change of the flute width to dispersion in tales doses was about **8%. 
[0055] (6) Next, anisotropic etching of the SiO two-layer which is the 2nd thin film layer was carried out by the 
reactive-ion-etching (RIE) method. Specifically the glass original recording 16 was put in in the chamber of a 
reactive ion etching system, it exhausted to the 1x10 to 4 Pa degree of vacuum, CHF3 gas was introduced, and 
it carried out on condition that quantity-of-gas-flow 6sccm, the gas pressure of 0.3Pa, and RF power 100W. The 
etching rate was 20 nm/min extent. Since the etch selectivity of CHF3 gas was about 2= 1 :20 to 30 
aluminum203:SiO, it functioned as a stopper layer of etching, the predetermined groove depth was always 
obtained, and good etching was possible for the 1st thin film layer 17 which consists of 203 layers of 
aluminum. 

[0056] (7) Next, the glass original recording 19 after anisotropic etching was dipped into exfoliation liquid, and 
the residual resist (unexposed section 5) was exfoliated. (8) Then, wet etching removed 203 layers of aluminum 
which is the 1 st exposed thin film layer using alkaline liquid. Eight in drawing becomes a land and 9 becomes a 
groove. Thereby, the front face of the glass original recording 19 which is not exposed to reactant ion was 
exposed. Since the process of utilization of the stopper layer at the time of such reactant etching and exfoliation 
of a subsequent stopper layer was performed, the problem of the dry area of the front face (especially base) by 
the superfluous etching section or reactive ion etching of an edge was not produced. In this example, although 
the surface roughness Ra=0.3nm groove face was acquired and it was based on the conventional approach, it 
was the surface roughness below one half. 

[0057] (9) Next, the glass original recording 19 was washed and electric conduction-ization was performed by 
carrying out sputtering of the nickel film 10 to the front face. (10) By furthermore performing nickel 
electrocasting, nickel electrocasting layer 1 1 was formed on the nickel film 10. (1 1) After that, grind nickel 
electrocasting side and exfoliate nickel electrocasting layer 1 1 from the glass original recording 19. (12) 
Consequently, La Stampa 12 which has high degree of accuracy and a good configuration was able to be 
obtained. 

[0058] It is as follows when the concrete effectiveness of an example 1 is summarized. 

(i) In processing of a deep groove where the channel depth of the conventional technique exceeds lOOnm, 
although there was a trouble which a projection generates at the groove edge, in the example 1, this was solved 
by having added the aluminum203 stopper layer. 

(ii) Although the inclination it is ruined in case the front face of a groove 9 is reactive ion etching was suited 
with the conventional technique, this trouble was also solvable by removing an aluminum203 stopper layer 
after reactive ion etching in the example 1 . In the case where the optical magnetic medium of a domain- wall- 
displacement detection method and a deep groove substrate with a channel depth [ this ] of 1 60nm are 
combined, smooth migration of the magnetic domain wall of the groove section was able to be attained, and the 
signal jitter at the time of signal regeneration has been improved substantially. 

(iii) By setting up the exposure conditions of a photoresist the optimal, light exposure nonuniformity could be 
reduced and the dry area of the side-attachment-wall section of the shape of a fine wrinkle of the conventional 
technique was able to be mitigated substantially. In the case where a deep groove substrate with a channel depth 
[ by the optical magnetic medium and this invention of a domain-wall-displacement detection method ] of 
160nm is combined, in addition to the S/N improvement of a signal, the dry area of the about dozens of nm 
shape of a wrinkle generated in the shoulder of a land was able to be mitigated, smooth migration of the 
magnetic domain wall in a land was able to be attained, and the signal jitter at the time of signal regeneration 
has been improved substantially. 

(iv) Since it could not be based on fluctuation of dispersion in a substrate ingredient, or the ambient atmosphere 
in an etching chamber but the fixed channel depth was processed easily, the unevenness within a field of a 
channel depth was able to be made very small. La Stampa produced in the example 1 — using — a photopolymer 
(2P) — by law, on the glass substrate front face, it was able to go across the channel depth 160nm**3nm fixed 
land and the groove pattern all over the disk, and they were able to be reproduced. When the optical magnetic 
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medium of a domain-wall-displacement detection method was formed on this substrate and signal regeneration 
was performed with the wavelength of lambda= 690nm, and the optical head of NA=0.55, the optical depth of a 
slot could be made into lambda/3, was able to use the refractive index of a photopolymer as 1.5, and it was able 
to go across the cross talk from an adjoining truck all over the disk, and was able to mitigate substantially. 
These set the refractive index of the construction material of a substrate to n, and lambda / 3n and 21ambda / 
Slambda [ 3n and ]/n [ 6 ] either, then equivalent effectiveness are acquired in the mechanical depth of a slot, 
(v) The cheap glass substrate was able to be used as original recording instead of the expensive synthetic quartz 
substrate needed by the conventional approach. 

[0059] <Example 2> drawing 3 and drawing 4 are process drawings showing the manufacture approach of La 
Stampa for land groove substrate molding in an example 2. The same sign is given among drawing to drawin g 
1 , and 2 and a common part. Moreover, the explanation which overlaps an example 1 is suitably omitted during 
the following explanation. 

[0060] First, like (1) of an example 1, and (2), the glass original recording 16 was washed enough, the 1st thin 
film layer 17 which consists of (1) aluminum 203 was formed, and the 2nd thin film layer 18 which consists of 
(2) Si02 was formed. (3) The 3rd thin film layer 20 which consists of aluminum 203 farther on this 2nd thin 
film layer 1 8 was formed to homogeneity as a protective layer. This membrane formation condition was made 
into the 1st thin film layer 17, 0.02Pa of the same, i.e., gas pressure, membrane formation rate 5 nm/min, and 
20nm of thickness. (4) Subsequently, the coat of the resist 2 was carried out like (3) of an example 1 . However, 
since the 3rd thin film layer 20 which consists of aluminum 203 as a protective layer in the example 2 was 
formed, thickness of a resist 2 is made still more thinly than an example 1 . So, in the example 2, the thickness 
could be about 1 OOnm. next, (4) - (5) of an example 1 — the same — carrying out — (5) — it exposed in the fixed 
track pitch, (6) resists were developed, and after treatment and postbake were performed. Also in (5) of an 
example 2, since it adopted, the same conditions of a spot as (4), for example, the small diameter, (0.8 
micrometers) of an example 1, and exposed on condition that J0/Js=3, even if light exposure varied **10%, the 
variation of flute width 2rs was able to be stopped within **5%. 

[0061] (7) Next, using the developer (NMD-W), wet etching of the 3rd thin film layer 20 which consists of 
aluminum 203 was carried out, and it was removed, in addition, wet etching clearance of the 3rd thin film layer 
20 which consists of the development (said process 6), simultaneously aluminum 203 of a resist 2 if it chooses 
suitable development conditions, since a developer (NMD-W) is alkalinity — it can do. Since the thickness of 
the 3rd thin film layer 20 is thin, even if wet etching of it is carried out to about 20nm isotropic, the unevenness 
of width-of-face 2rp of the 3rd thin film layer 20 which remains does not become large notably as compared 
with the unevenness of resist flute width 2rs. Moreover, in order to improve further the unevenness of width-of- 
face 2rp of the 3rd thin film layer 20 which consists of aluminum 203 which remains, anisotropic etching may 
be carried out instead of wet etching. In this case, it puts in in the chamber of a reactive ion etching system, and 
CC14 grade is used as etching gas. Although CC14 gas etches aluminum 203, Si02 is hardly etched. Therefore, 
the 2nd thin film layer 18 which consists of Si02 functions as a stopper layer of etching. Thereby, the ideal 
mask for carrying out reactive ion etching of the SiO two-layer can be formed. 

[0062] (8) After removing the 3rd thin film layer 20 equivalent to an exposure part, reactive ion etching of the 
2nd thin film layer 18 was carried out like (6) of an example 1 using CHF3 gas. In the example 2, the 1st thin 
film layer 17 which consists of aluminum 203 functions as a stopper layer like an example 1 in the case of this 
etching. And in the example 2, the 3rd thin film layer 20 which remains in the shape of a pattern also consists of 
aluminum 203 on the 2nd thin film layer 1 8, and since the part is not etched, it functions also as a mask of 
etching. Therefore, when only a resist 2 is used as a mask, the problem of a resist 2 also being etched, retreating 
to an ununiformity and generating the dry area of the side-attachment-wall section is considered, and the 
problem is not produced in the example 2, either. 

[0063] (9) Subsequently, the residual resist was exfoliated like (7) of an example 1.(10) Then, the 3rd thin film 
layer 20 which consists of aluminum 203 on a land, and the 1st thin film layer 17 which consists of aluminum 
203 exposed to the groove section were simultaneously removed by wet etching using alkaline liquid. In the 
example 2, like the example 1 , since the process of utilization of the stopper layer at the time of reactant etching 
and exfoliation of a subsequent stopper layer was performed, the problem of the dry area of the front face 
(especially base) by the superfluous etching section or reactive ion etching of an edge was not produced. And in 
the example 2, since the 3rd thin film layer 20 was also formed further, the dry area of the land shoulder which 
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suited the inclination it is ruined in the case of reactive ion etching was able to be reduced. Moreover, also in 
surface roughness, the land side and the groove face were acquired for the good thing not more than Ra=0.3nm. 
[0064] Henceforth, like (9) - (10) of an example 1, sputtering of the (1 1) nickel film 10 was carried out 
henceforth, it formed (12) nickel electrocasting layer 11, and exfoliated (13) nickel electrocasting layer 11, and 
La Stampa 12 which has (14) consequently high degree of accuracy, and a good configuration was able to be 
obtained. 

[0065] If the concrete effectiveness of an example 2 is summarized, in addition to the effectiveness of (i) - (v) in 
an example 1 , the following effectiveness will also be acquired further. 

(vi) The dry area of the land shoulder which suited the inclination it is ruined in the case of reactive ion etching 
was able to be reduced by adding aluminum203 protective layer which is the 3rd thin film layer further to the 
configuration of an example 1 . 

(vii) It was able to become possible, fixed and smooth patterning of a resist flute width was able to become 
possible, and setting up the thickness of a photoresist more thinly was able to mitigate substantially the dry area 
of the side-attachment-wall section of the shape of a fine wrinkle. In the case where a deep groove substrate 
with a channel depth [ by the optical magnetic medium and this invention of a domain-wall-displacement 
detection method ] of 160nm is combined, in addition to the S/N improvement of a signal, the dry area of the 
about dozens of nm shape of a wrinkle generated in the shoulder of a land was able to be mitigated, smooth 
migration of the magnetic domain wall in a land was able to be attained, and the signal jitter at the time of 
signal regeneration has been improved substantially. 

[0066] <Example 3> drawing 5 and drawing 6 are process drawings showing the manufacture approach of La 
Stampa for land groove substrate molding in an example 3. The same sign is given among drawing to drawing 
1 , and 2 and a common part. Moreover, the explanation which overlaps an example 1 is suitably omitted during 
the following explanation. 

[0067] First, like (1) of an example 1, and (2), the glass original recording 16 was washed enough, the 1st thin 
film layer 17 which consists of (1) aluminum 203 was formed, and the 2nd thin film layer 18 which consists of 
(2) Si02 was formed. (3) The 3rd thin film layer 21 which consists of Cr further on this 2nd thin film layer 18 
was formed to homogeneity as a protective layer. Membrane formation was performed by the ion beam spatter 
method, and it considered as 0.02Pa of gas pressure, membrane formation rate 5 nm/min, and 20nm of 
thickness. (4) Subsequently, the coat of the resist 2 was carried out like (3) of an example 1. However, since the 
3rd thin film layer 21 which consists of Cr as a protective layer in the example 3 was formed, thickness of a 
resist 2 is made still more thinly than an example 1 and an example 2. So, in the example 3, the thickness could 
be about 70nm. It is because much more effectiveness is to be able to take still bigger etch selectivity as 
compared with the 3rd thin film layer 20 (example 2) which consists of aluminum 203, and reduce the dry area 
of the side-attachment-wall section when performing reactive ion etching by using as a mask the 3rd thin film 
layer 21 which consists of Cr. This etch selectivity is about 2= 1 :50 to 100 CriSiO. Moreover, Cr has adhesion 
and the description that it is good and film peeling cannot take place easily. 

[0068] next, (4) - (5) of an example 1 — the same — carrying out — (5) — it exposed in the fixed track pitch, (6) 
resists were developed, and after treatment and postbake were performed. Also in (5) of an example 3, since it 
adopted, the same conditions of a spot as (4), for example, the small diameter, (0.8 micrometers) of an example 
1, and exposed on condition that J0/Js=3, even if light exposure varied **10%, the variation of flute width 2rs 
was able to be stopped within **5%. 

[0069] (7) Next, using cerium-nitrate ammonium liquid, wet etching of the 3rd thin film layer 2 1 which consists 
of Cr was carried out, and it was removed. A good result is obtained even if wet etching of it is carried out to 
about 20nm isotropic like the case of an example 2, since the thickness of the 3rd thin film layer 21 is thin. 
Moreover, the anisotropic etching using CC14 gas etc. is possible similarly. Although CC14 gas etches Cr layer, 
to SiO two-layer, reactivity hardly etches it very low. 

[0070] (8) After removing the 3rd thin film layer 21 equivalent to an exposure part, reactive ion etching of the 
2nd thin film layer 18 was carried out like (6) of an example 1 using CHF3 gas. The 1st thin film layer 17 
functions as a stopper layer similarly in the example 3 in the case of this etching. And like an example 2, the 3rd 
thin film layer 21 also functions also as a mask, and a good result is obtained. (7) of an example 1 and (8) — the 
same — carrying out — (9) residual resist — exfoliating — (10) — the 1st thin film layer 17 was removed using 
alkaline liquid. [ subsequently, ] (1 1) Using cerium-nitrate ammonium, wet etching of the 3rd thin film layer 21 
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which consists of Cr exposed to the front face of a land 8 succeedingly was carried out, and it was removed. 
[0071] Henceforth, like (9) - (10) of an example 1, sputtering of the (12) nickel film 10 was carried out 
henceforth, it formed (13) nickel electrocasting layer 11, and exfoliated (14) nickel electrocasting layer 11, and 
La Stampa 12 which has (15) consequently high degree of accuracy, and a good configuration was able to be 
obtained. 

[0072] the effectiveness [ in / as concrete effectiveness of an example 3 / an example 2 ] of (i) - (vii) — in 
addition — further — dominance point [of Cr — the conspicuity of the effectiveness based on dominance point] 
on the effectiveness in (vi) and (vii) is mentioned especially. 

[0073] <Example 4> drawing 7 and drawing 8 are process drawings showing the manufacture approach of La 
Stampa for land groove substrate molding in an example 4. The same sign is given among drawing to drawing 
1 , and 2 and a common part. Moreover, the explanation which overlaps an example 1 is suitably omitted during 
the following explanation. 

[0074] First, by 0.7mm in the outer diameter of 200mm, and thickness, the single crystal Si substrate 21 ground 
by less than [ surface roughness Ra=0.5nm ] was prepared, and it washed enough. Generally the single crystal 
Si substrate 21 is used by the production process of a semi-conductor, and is cheaply more nearly available than 
synthetic quartz. (1) The thermal oxidation film (Si02) 22 was formed in this single crystal Si substrate 21 at 
homogeneity. Thickness is chosen as a channel depth and an EQC and is specifically 160nm. The thermal 
oxidation film 22 attains [ can form in homogeneity simple on a substrate and ] **1% of thickness precision and 
was possible. Moreover, the adhesion with the Si substrate 21 of the thermal oxidation film 22 is also firm, and 
it is also dramatically precise. Moreover, since a polished surface can use a land as it is, field roughness can also 
be made smaller than any above-mentioned example. You may make it be easy to apply a glass substrate etc. to 
lamination and an after process after formation of the thermal oxidation film 22 if needed. Subsequently, like 
(3) - (5) of an example 1 , the coat was carried out, (3) exposure of the (2) resist 2 was carried out, and it carried 
out (4) development. 

[0075] (5) Reactive ion etching was performed on the thermal oxidation film (Si02) 22 like etching of the 2nd 
thin film layer of (6) of an example 1 after that. That is, original recording was put in in the chamber of a 
reactive ion etching system, it exhausted to the 1x10 to 4 Pa degree of vacuum, CHF3 gas was introduced, and 
it carried out on condition that quantity-of-gas-flow 6sccm, the gas pressure of 0.3Pa, and RF power 100W. 
Although CHF3 gas etches a SiO layer, to Si substrate, reactivity hardly etches it very low (etch selectivity is 
about 2= 1 :20 to 30 Si:SiO). Therefore, even if it does not adjust etching time strictly, etching stops 
automatically in the phase which Si substrate exposed. That is, from the depth to etch and the time amount 
computed from an etching rate, whenever it etches into an excess about 5%, even if fluctuation, an 
ununiformity, etc. of the ambient atmosphere in an etching chamber occur somewhat, etching will be attained 
that there is no location unevenness in the predetermined groove depth. In addition, since it becomes impossible 
for C (carbon) etc. to adhere and remove to a groove not much when it etches into an excess, caution is 
required. Henceforth, like (7) - (10) of an example 1, (6) residual resist was exfoliated henceforth, it carried out 
sputtering of the (7) nickel film 10, formed (8) nickel electrocasting layer 11, and exfoliated (9) nickel 
electrocasting layer 1 1 , and La Stampa 12 which has (10) consequently high degree of accuracy, and a good 
configuration was able to be obtained. 

[0076] In addition to the effectiveness of (i) - (iii), and (v) in an example 1 , it is in that the precision of the 
channel depth of (iv) was able to be raised further, and the following point as concrete effectiveness of an 
example 4. (viii) The S/N improvement of a signal was completed by making field granularity of a land still 
smaller with less than [ Ra=0.2nm ]. (ix) Film peeling decreased and manufacture processing of Stan of a stable 
land groove substrate was attained, (x) The same effectiveness was able to be attained in the easier process. 
[0077] 

[Effect of the Invention] According to this invention, as compared with the La Stampa manufacture processing 
method for the conventional land groove substrates, the following points are improvable. Moreover, surface 
recording density can be improved by leaps and bounds by the comparison with the conventional magneto- 
optic-recording medium with combination in a deep groove substrate with a channel depth [ by the optical 
magnetic medium and this invention of a domain-wall-displacement detection method ] of 160nm. 
(a) Although there was a trouble which a projection generates at the groove edge in processing of a deep groove 
where a channel depth exceeds lOOnm with the conventional technique, this is solvable by having added the 
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stopper layer in this invention. 

(b) Although the front face of a groove truck suited the inclination it is ruined in the case of reactive ion etching, 
in this invention, this trouble is also solvable by removing a stopper layer after reactive ion etching. 

(c) By setting up the exposure conditions of a photoresist the optimal, the dry area of the side-attachment- wall 
section of the shape of a fine wrinkle was substantially mitigable. Furthermore, the dry area of the land shoulder 
which suited the inclination it is ruined in the case of reactive ion etching can be reduced by adding a protective 
layer. Moreover, by making resist thickness thin, fixed and smooth patterning of a flute width becomes 
possible, and it can mitigate substantially the dry area of the side-attachment-wall section of the shape of a fine 
wrinkle. 

(d) In the case where the deep groove substrate by the optical magnetic medium and this invention of a domain- 
wall-displacement detection method is combined, the surface roughness in a land and the groove section 
becomes small, and can attain an S/N improvement of a regenerative signal. Furthermore, since the dry area of 
the shape of a wrinkle generated in the shoulder and the side-attachment-wall section of a land was mitigated 
and the projection in a groove edge also disappeared, smooth migration of the magnetic domain wall in a land 
and the groove section is attained, and the signal jitter at the time of signal regeneration can be improved 
substantially. 

(e) Since it cannot be based on fluctuation of dispersion in a substrate ingredient, or the ambient atmosphere in 
an etching chamber but a fixed channel depth can be processed easily, the unevenness within a field of a 
channel depth can be made very small. La Stampa created by this invention — using — a photopolymer (2P) ~ 
by law, on a glass substrate front face, it can go across a channel depth 160nm**3nm fixed land and a groove 
pattern all over a disk, and they can be reproduced. Since the optical depth of a slot was precisely made into 
lambda/3 when the optical magnetic medium of a domain- wall-displacement detection method was formed on 
this substrate and signal regeneration was performed with the wavelength of lambda= 690nm, and the optical 
head of NA=0.55, it was able to go across the cross talk from an adjoining truck all over the disk, and was able 
to mitigate substantially, lambda / 3n and 21ambda / 51ambda [ 3n and ]/n [ 6 ] either, then equivalent 
effectiveness are acquired in the mechanical depth of a slot, using the refractive index of the construction 
material of a substrate as n. 

(f) A cheap glass substrate can be used as original recording instead of the expensive synthetic quartz substrate 
needed by the conventional approach. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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